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INTRODUCTION. 


The longitudes of very nearly all the prominent positions in the East Indian 
Archipelago, on the shores of the China and Japan Seas, and the Western Pacific 
Ocean have been referred by surveyors and hydrograpliers to one of the following 
points, viz, Singapore, Batavia, Manila, Hong- Kong, Shanghai, Nagasaki, and Yoko- 
hama, the accuracy of the chrononiotric measurements from these central points to 
the various capes, islets, mountains, towns, light-houses, and otlier prominent positions, 
some three thousand in number, leaving little to be desired, wer<i the longitudes of 
the initial points exactly known. 

^ Unfortunately this has not been the case. I’lie longitudes of these secondary 
meridians, which have been accepted for the last forty years, have depended mostly 
upon observations of moon culmiTiations, made, doubtless, with groat care and with 
the best appliances available at the time, but liable, in common with all such determi- 
nations, to an uncertainty of from one to four minutes of arc.. 

This uncertainty has, of course, affected to an equal degree all chronometrio 
measurements from the meridians in question, and longitudes have consequently been 
shifted backward and forward by hydrograpliers of different nations on their respective 
charts according as a greater or less weight was theoretically attached to various deter- 
minations of the initial point. 

No such uncertainty can be said to attach to meridian measurements made by 
comparing previously regulated time-pieces by means of land or submarine telegraph 
lines. 

A remarkable instance of this is shown by the transatlantic longitude measure- 
ments of the United States Coast Survey, where tlu'ee measurements between the 
meridian of Greenwich and that of the New York City Hall, made iu different years 
and thiough different cables, differ by only one-huiidredth of a second of time.* An 
instance of the uncertainty attending longitudes measured in any other way is shown 
by the result of the operations for the determination of Brazilian longitudes, the Royal 
Observatory at Lisbon, one of the intermediate points, being found more than two 
miles in error when tested by the telegi-aphic method.^ 

The pioposed publication of new charts ol the China Sea, on a large scale, by 
the Hydrographic Office afforded an additional inducement to attempt the removal 
of the uncertainties attending the longitudes in this part of the world, and the comple- 
tion of the measurement from Europe to the Atlantic ports of South America having 

‘U. S. Coast Survey Report, 1874, App. i8, ])ago i8i. ' " ' " 

■or u- Determination of Longitudes on the Eost Coast of South America, p. 83. Uiirouu of NoviBatiou 
Waanington, 1880, ^ 
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liberated the insti’uments used for that purpose, a party of officci’s was or«ainz('<l by 
Commodore W. D. Whiting, U. S. N., Chief of the Eurcjiu of NavigiUioii, in the 
winter of i88o-’8i, with the object of determining telcgraplueally from one or more 
established meridians the longitudes of the points in Eastern waltirs from wliudi 
American, English, French, Spanish, and Dutch survej ors had made se\eral thousiuul 
chronometric measurements^ 

These established points were at Madras, in British India, and at Wladiwostok, on 
the Siberian coast 


The observatory at Madras has been for many years the point from which all 
the longitudes of British India have been reckoned, and in 1876 ami 1877 oni<'era of 
the Great Trigonometrical Survey of India measured with groat caix*, through tin* 
telegraph cables, the meridian distances between Suez, Aden, Ihnnbay, and Madras, '■* 
the longitude of Suez having been determined in a similar inannor in 1874 by the 
astronomers of the English Transit of Venus CounnisHion.'* 

The position of Wladiwostok was fixed in 1875 by the lalxms of ( iolone.l Hc.harn- 
horst, of the Bussian Engineer Corps, who measured telegra.phic.ally a <‘.hain of me- 
ridian distances overland from St. Petersburg to Wladiwostok.'* P<‘rmission having 
been obtained from the several governments to land and sot n\) iiistriimcnls, the 
consent of the authorities of the Eastern Extension, China and Australasian 'r(‘h»- 
graph Company, and the Great Northern Telegraph Comjjany Ibr tlui jis(* of (lutir 
lines was readily and cordially granted. 

The cables of the Great Northern Telegraph Company in Eastern wa.Uirs (ixlcnd 
from Wladiwostok to Nagasaki, Shanghai, Amoy, and Hong-Kong, whihi lho.s(‘ of 
the Eastern Extension Company join Hong-Kong, Manila, Cajjo St. .Ja.mos, Singapore, 
andMadi-as, a branch extending from Singapore to Batavia and Port Darwin "m tin* 
northern coast of Australia. 


In consequence of the ofiScially expressed intention of the English (lovewnmon 
to connect the longitudes of Australia and Singapore with that of Madras in l.lu^ sj)rin| 
of 1881,® it was confidently expected that on reaching Singapore it wonhl not ))o mu- 
essaiy for the United States officers to proceed farther, but for some reason or otho 
the Australian measurements have not yet been made. 

The necessaiy instruments and observatories (the same used in the West. Imliai 
and South American work) were dispatched in January, 1881, under charg(, of Alaslo 
S. C. Lemljq U. S. N., from New York to Yokohama by way of London and the Sue 
Canal, to avoid the frequent transshipment inseparable from the trans-PacIlic, route 
and arrived safely m Japan 011 the 14th of April. 

a small gunboat attached to the Asiatic squadron, was se1(u-,to< 
to transport the officers and instruments from port to port, and on Marc.h i, 18«| 
Lieutenant-Commande rs F. M. Green and C. H. Davis and Lieut. J. A. Norris won 

then scie..;;;. ,i, .. 

'General Beiwrt of the operatlous of the G. T. Survey of India rtiirin.r r. i .. o . 

'Account of Observatione of the Transit of Venue, 1874, by Sir G B Air^K o' B ‘lo 1 “’ ' m 

*A detaUed report of thia measurement is in the library of tlm U S Naval’ m' i ' 

'Letter from Lord Granville to Hou. J. Russell Lotj SepLbor .0 
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ordered to proceed to Yokohama, the following orders being issued to Lieutenant- 
Commander Green, the senior officer of the ijarty: 


i'lA.VY UJfil'ABTMENT, 

Washington^ March i, i88i. 

•11 instant you will regard yourself dotaclied from the Hydrographic Office and 

will proceed to San Francisco and take passage on the Pacitlc Mail Steamship City of Pekin 
which leaves on the 2 d April next for Yokohama, Japan, and on your arrival report to Rear-Ad- 
miral J. M. B. Ohtz for command of the IT. S. S. Palos as the relief of Lienteuant-Cominander J 
Gt, Green, 

Yok^ai^**^'^ payinnstor at San Francisco will ho directed to furnish you with transportation to 


As soon as practicable after assuming command of the Palos you will take charge of the astro- 
noniical inatruments. See,., shipped to Yokohama in charge of Master S. 0. Lemly, H S N and 
will proceed to uieasnro, by means of the submarine telegraph cables, difleronJes of longitude 
between the ports of Wladiwostok, Nagasaki, V<dcohama, Shanghai, Amoy, Houg-Kong, Manila 
Saigon, Singapore, and Madras. ’ 

While in Yokohama you will endeavor to (ionnecl your station with the meridian of Japan. 

In order to enable you to perform this work you are authorized to direct officers and observ- 
atory attendants to travel by mail steamer, to pay the neimssary expenses of such oflicers and men 
while detached from the ship, to direct tlie paymaster to make neciwsary advances of pay to oflicers 
separated from the ship; and when advisable to proceed to any station without the ship you are 
authorized to turn over the command temporarily to the ofllcer next in rank. " 

In proceeding u]) and down tlie Ohina Sea, you will endeavor to .so time your passages as to 
have a favorable monsoon, ami so as to avoid uidiealthy places during tlie sickly season. As you 
will probably be at Singapore on the completion of your telcgraiiliic work, you are anlhorized to 
direct Lieutenant-Dommander Davis, when his services can be dispensed with, to jiroceed home 
from there, hriuging with him the sidereal chronometers; and you are also authorized to ship the 
astronomical instruments, &c., to tlic United States, wlnm they are no longer needed. 

As will be seen from the co]>ies (^f letters lurnisbed you, iiermission has been obtained from 
the companies owning the lelegrapb lines to luse tliem for the exchange of time-siguals- and from 
the various Govennnents to set up instruments and make astronomical observations at the respect- 
ive points. 

Upon the execution of these orders, and such others as the Ohief of the Bureau of Navigation 
wiU give you for dotermining positions and examining shoals and reefs, or ns much of them as may 
be practicable, you will return to Yokohama, reporliiig to Rear-Admiral J. M. B. Glitz, and from 
there return to the United States via San Franci.sco, m-companiod by Lieutenant Norris and Master 

S. 0. Lemly, bringing with you tln^ recoixls of your observations, and ro])ort at this Department in 
person. 

Very respectfully, 


Lientenaiit- Commander Fuancis M. Obben, U. fl, N., 

llyilrogrnphie Office, Xavy Department. 


N. GOFF, Je., 

Secretary of the Navy. 


LicutenaTit-OonimaudGr Davis and Lieutenant Norris, having' also been ordered 
to duty on the Palos, sailed accordingly with Lieutenant-Commander Green on the 
2d of April, arriving at Yokohama and joining the Palos on the 24th. 

As soon a.s practicable arrangements were made with the proper officers of the 
Japanese Govermnout for the use of the lines between Yokohama and Nagasaki, and 
earnest efforts were made to have some point authoritatively designated as fixing the 
prime meridian of Japan. For some unexplained reason this question seemed difficult 
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to deternaine, and no decided answer was received tt) the repeated applications regard- 
ing the subject. 

It was therefore decided to establish a peruianent uiouument on the grounds of 
the United States Naval Hospital at Yokohama (see page 12), so that when decided 
upon the prime meridian of Japan could bo conveniently and precisely connected with 
the chain of measurements. On the 30th of April Lieiiteiiant Noii'is and Ensign C. 
Laird sailed for Nagasaki with one set of instruments, to take passage there for Wladi- 
wostok; and, on arrival, finding no immediate opportunity of departure, eshiblished an 
observatory in the grounds of the Great Northern Telegraph Company and imme- 
diately adjoining the Japanese Government telegraph office. 

Lieutenant-Commander Davis meanwhile had set up his observatory and instru- 
ments at Yokohama, but vexatious delays, caused by dilatory Japanese officials, pre- 
vented any work from being done till May 27, when the first successful exchange of 
signals took place between Niigasaki and Yokohama. 

On May 18 the Palos sailed from Yokohama for Nagasaki, arriving on May 24, 
and on June 2 Messrs. Noms and Laird sailed for Wladiwostok; where, on arrival, 
they established their observatory exactly in the meridian of the one used by Colonel 
Scbarnhorst. On May 27 and 28 and June 1 and 17 measurements were (iffectod 
between Lieutenant-Commander Green at Nagasaki and Lieutenant-Commander Davis 
at Yokohama, but both at Wladiwostok and Nagasaki the rainy season had sot in, and 
discouraging delays took place in conso([uence. This had been somewhat expected 
before leaving the United States, but the necessity of making the most difficult meas- 
urement — that between Singapore and Madras — during the winter mouths, prevented 
the commencement of the task at a more favorable season. By taking advantage of 
every possible 0])portnnity for observing stars, the Yokohama-Nagasaki ineasuremout 
was completed, and Lieutenant-Commander Davis, with his party, joined the ship at 
Nagasaki on June 27. Leaving Mr. Davis to occupy the Nagasaki station, the Palos 
sailed for Shanghai July 4, arriving on the 6th, and an observatory was speedily estab- 
lished on the bund or fore-shore opposite the premises of Messrs. D. A. Sassoon & Co., 
who courteously gave permission for occupying the ground. 

, During the month of Jul}’^ the measurements between Shanghai, Nagasaki, and 
Wladiwostok were completed, and both parties rejoined the Palos at Shanghai on 
August 1 1. 

On August 1 5 the Palos sailed from Shanghai for Hong-Kong, leaving Lieutenant- 
Commander Davis and Mr. Lemly at Shanghai. 

The weather was very threatening and stormy, a severe typhoon being experi- 
enced 6 n I'out&f but, a secure anchorage behind Namoa Island being reached in time, 

' no damage ensued. Stopping at Amoy, Lieutenant Norris was established, with an 
• observatory on Ku-lang-seii Island, and on the 24th of August the Palos arrived at 
Hong-Kong. 

Although every possible facility was afforded by the authorities at Hong-Kong, 
the measurement from that port to Amoy and Shanghai proved a very tedious and 
difficult one. 

The destructive typhoons which frequently occur at this season, do so much 
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damage that it was thought jiriulent to dismount the insti’umeuts and store them in a 
safe place on the approach ot these storms. This occurred at eacli station, and the 
results justified the precaution. Continued rains for many days prevetitod any obser- 
vations, and breaks in the cables rendered tlie exchange of signals impossible when 
the stars could be seen. By taking' advantage of every chance for work, however, 
the requisite number of measurements were ofiected, and by the ist of October all the 
members of the ex])edilion had rejoined the ship at Hong'-Kong, having conqdeted 
the first stage of the work, from Wladiwostok and Y(»kohama to Hong-Kong. 

The next step was to effect the measurement from Hong-Kong 1.o Manila. A 
slight complication presented itself hero, owing to the fact that the cable, instead of 
extending to Manila, was landed at Bolinao, on the island of Luzon, about 100 miles 
north of Maiiila, telegraphic communication between the two ])oints being effected by 
the land lines ot the Spanish G<»vernment. Lieutenant Norris was therefore directed 
to proceed to Bolinat) and establish a transmitting station, and, in company with 
Lieutenant-Commander Davis and Master Lemly, sailed from Hong-Kong for Manila 
in the mail steamer of October 12, their departure being delayed by a heavy typhoon, 
which did much damage in tlie vicinity of ITong-Kong. 

Intercourse between Bolinao and Manila is neither easy nor frequent, and some 
unavoidable delays took phuio in arranging the transmission of signals over the Span- 
ish lines, but on October 30 and Novembei' i and 2 satisi'actory exchanges of signals 
and time observations were effected. (For an account of the method of comparing the 

Hong-Kong and Manila times, s(ie page .) By the first succeeding steamer 

Lieutenant-Commander Davis and Mr. Lendy retiiriied to ITong-Kong, aiTiving there 
on November 18, Lieutenant Norris’s return being delayed till the 25th by the diffi- 
culty of obtaining transportation.* 

In considering the best metlu)ds of perfonning the remaining measurements 
between Hong-Kong, Saigon, (Singapore, and Madras, it seemed best for several 
reasons to keep the Palos at TIong-Kong and poi'form the journeys by mail steamer 
In accoi'dance with this decision, Lieuteiiiint-Connnandor Green and Master R, H. 
McLean left Hong-Kong by steamer on the 21st of November for Singapore, Lieu- 
tenant-Commander Davis and Mr. Lemly ])roceeding by the same steamer to Saigon, 
and Lieutenant Noi'ris being dii'ected to occupy the Hong-Kong station on his arrival 
at that port. 

The cable from Hong-Kong to Singapore has an intermediate station at Cape St, 
James, with a land line belonging to the French Government connecting Saigon with 
the cable station. As the relative positions of Saigon and Cape St. James have been 
exactly established by the French Government surveyors, it was only necessary to 
include a point at Cape St. James in the system of measurements to have all the 
French positions in Coc.hin China cori-ectly determined. 

In the same cordial and friendly manner which charactei’ized the reception of the 
officers at every telegraph station, the officials of the Eastern Extension Company at 
Cape St. James afforded Lieutenant-C Commander Davis and his party every possible 
assistance. Although the station at Cape St. James was a more healthy place thari 
Saigon, it had some drawbacks. For the first time in the experience of the observers 
9376 2 
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astronomical work was in danger of interruption from the incursions of wild beasts. 
Large tigers were constantly prowling in the vicinity of the station, which was on the 
edge of the jungle, and more than once thcnr tracks wore found all abtnit the observa- 
tory, so that loaded rifles were kept constantly in readiness while work was going on. 
That the danger was not imaginary was proved by the killing of a large tiger on the 
verandah of the telegraph station. 

At Singapore the courteous assistance of both Government and telegraph officials 
prevented any serious difficulty, and by December 13 a sufficient number of measure- 
ments to Capo St. James had been made. I’he work between the latter point and 
Hong-Kong met witli tedious delays from protracted rains and thick weather, but on 
the loth, iith, 12th, and i8th of December satisfactory exchanges took place, and on 
January i, 1882, Lieutenant Norris aiTivod at Singapore to occupy that station, Lieu- 
tenant-Commander Davis and Mr. Lemly proceeding, with their iustrumoiits, from 
Saigon to Madras, and Lieutenant-Commandof Greeii returning to Mong-Kong to 
resume command of the Palos. 

The Navy Depai-tmont had directed that, if upon examination it should be con- 
sidered advisable, the observatory at Batavia should bo included in the chain of longi- 
tudes; but it Wcis toimd that the accuracy of the nioasuremont made in 1871 by Dr 
Oudemans between Singa[)ore and the observatoiy at Batavia left nothing to be desired.* 

The station selected by Tjioutenant-Commander Davis at Madras was in the 
grounds of the obsei-vatory, four miles from the telegraph office; and, as nu'ssages 
between Madras and Singapore are all repeated at Penang, it seemed doubtful at first 
whether direct signals between tho longitude stations at Madras and Singapore could 
be exchanged witliout a transmitting station at Penang. Tho skill and pcrsevm-anco 
of the electiicians, however, finally overcame all obstacles, and as soon as it was 
proved that the exchange could be successfully effected, Lioutenant-Oomniander 
Green returned to IJong-Kong. 

Tho jrtime meridian of India passes through the observatory at Madras, and the 
final connection of our long chain of longitudes witli it was much facilitated by the 
very great kindness of the Government astronomer, Norman K. Pogson, esq., (!. 1. D., 
who placed all tho appliances of the observatory at the disposal of tho officers, and 
removed every obstacle with untiring patience and energy. 

A slight delay was experienced, from the difficulty of c,onnectiiig tho Government 
land line from the observatory with the cable wires and from the piercing tho c-able 
about 80 miles west of Penang by boring worms; but the break was soon repaired, 
and on January 20, 21, 23, 26, and 27 excellent measurements were made l)etwoen 
Madras and Singapore, by Messrs. Davis and Norris, thus completing the long chain of 
6,450 miles between Madras and Wladiwostok. In addition to the nine moasuronnmts 
constituting this chain, the latitudes of tho Yokohama, Nagasaki, Shanghai, Amoy, 
Hong-Kong, Manila, Cape St. James, and Singapore stations were carefully determined 
by zenith telescope observations of fi-om twelve to tliirty pairs of stars at each place. 

On the termination of the work Lieutenant Norris, by direction of the Secretary 

’Bepaling Tftn.li6t Leugteversohil vuu Batavia ou Siugapuro, dgor uiiddo] yaa Huiueu mot dun OudorsieecUna 
Tolegraaf Kabel, door Dr. J, A, C, Oudemans, Batavia. 1874. 
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of the Navy, proceeded home by way of the Suez Canal, witli the instruments of all 
the parties, and on February 27 Lieutenant-Commander Davis and Master Lenily re- 
joined the Palos at Hong-Kong, 

By direction of Rear-Admiral Clitz the Palos proceeded to rejoin the squadron at 
Kobe, where, after the ship had been inspected by the admiral, Lieutenant-Commanders 
Q-reeu and Davis and Mr. Lemly were detached; and, being directed to proceed home 
by way of San Francisco, reached the Navy Department at Washington on April 29. 

Of the fifty secondary meridians adopted by the English Hydrogi’aphic Office,^ 
and accepted in large measure by the liydrographens of other nations, twenty-nine 
have now been corrected or verified by tlie telegraphic method, and of these correc- 
tions nineteen care due to the labors of American astronomers. Of the remainder those 
in Australia are about to be corrected by an English expedition, and those on the 
west coast of South America by officers of the United States Navy. 

Previous corres])on deuce between the Department of State and our foreign min- 
isters had prepared the way for tlie officers of the expedition, so that the authorities at 
the various ports were ready to extend every facility for the perfonnance of our work. 

Especial acknowledgments are due to H. E. Sir Frederic A. Wold, K. C. M. G., 
governor of the Straits Settlements, Hon. Cecil C. Smith, colonial secretary, and 
Capt. H. EUlis, master attendant, at Singapore; to Norman U. Pogson, es(i., C. 1. E., 
Government astronomer, at Madras; to Monsieur Myro do Villars, governor of 
French Cocliin-Cliina, and C. P. Tremlett, esq., H. B, M. consul, at Saigon; to Lieu- 
tenant-General Prinio de liiviera, captain- general of the JMiilippino Islands, Admiral 
Polo de Bernabe, Col, N. Pastor Diaz, and Ogden E. Edwards, esq., at Manila; and 
to Admiral Feldhausen, governor of Wladiwostok, for repeated acts of kindness and 
courtesy. 

Our experience in other parts of the world had pnqiarod us for a cordial reception 
and efficient assistance at the hands of the gentlemen in (diargo of the various telegraph 
cables, and our anticipations were not in the least disappointed. Not only was every 
assistance given in the execution of the work, but at stations away from the cities, 
where the officers would otherwise have been obHge<l to live very rouglily, the kindest 
hospitality was extended to tliem I’he names of all to whom acknowledgments are 
due would include a complete list of the officials of the cable companies at each station, 
but to Messrs Helland, Suenson, Petersen, Muller, Heimingsen, and Russell, of the 
Great Northern Telegraph Company, and to Messrs. Pell, Sqiiier, Bullard, llawoa, and 
Hare, of the Eastern Extension Compan}^ the officers of tlie expedition are especially 
indebted. The fact cannot be too strongly expressed that witlioiit the zealous and 
persevering co-operation of the telegraph officials no such undertaking as this can be 
successful, and no one without absolute experience can realize the discouraging delays 
and difficulties which would be almost insurmountable without the cordial assistance 
of the members of the cable staff 

It may not be out of place to state that the completion of this report teraiinates 
the association on duty of tlie three officers who have been principally engaged in 
the work and who have successfully earned on similar undertakings together since 
1877, two of them since 1874, without the slightest misunderstanding or breach of 
perfect harmony. 


^Admiralty Instraotions to Hydrographio Sarvoyora, page 36, Loodoii, J. D. Potter, 1877. 
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DESCRIPTION OF STATIONS. 


YOKOHAMA. 

The observatory at Yokohama wiiH plac-od in tlni {^toiukI.s of ihc rnitjMl 
Naval Hospital, No. 99} Piuft. The pier was built ol’ bl(»cks nl’ sunio, so jis to noiisti 
tute a permanent mark for future refereneo. The (•.(‘nt(‘r nf iIk* pier \s i> li*fl y iuclif,> 
east of the hospital flagstaff, and 1,074.4 feet sinitli 9^22' lo" wcsi Innn llm llai'siiiiV itf 
the English naval storehouse. Tins flagsbill is iiuderstnod to Iio coiiiridoul in poHiHoii 
with the old observation spot iu wliat was foriiuirly (b^seribod b\’ ibo Mngli.ib .siij'\o\ oi‘.s 
as Hospital Square, and so referred to in tlui Admiralty list of .so(‘omlar\ nn-ritljan.^. 
The observatory was connected witli tlie dapanescf tclognipIiMillicc by a wiVo along lln* 
bund, and the G-overmnent sysloni of hind liiujs lietweon Yokohama iind Naga.takrwaH 
used in the exchange of time signals. 

NAGASAKI. 


The pier at Nagasaki w'as placed iu the (•.(impound of tlm (Ircal Xorllmrn 'Polo 
graph Company’s olEces, in tlie rear of tbe largo building. ’I’boso olli.-os have l.oon 
moved to a considerable distance from the phice oc.onpiod by tbcni during ibo Transit 
01 Venus observations in 1874. 

From the transit pier the angle of the sea-wall at tlie iiorlbcrn coriicr of tin* 
custom-house bore N. 69^^ 58' W. (true), distant 5,14 feet; tbe ob.servation spot on 
Minage Point, S. 77 54 ’ W. (true), distant -1,951 feet; and the 'IVaiasii of \‘einm 
Longitade Station (occupied by Prof. (}. Davidson in 1.S74), K. p, ... \v .listnnf 
1,910 feet. * ' 

The obee^etorj wa. coimectecl by auiU. a,ul line, win, a will, ll„. nfll,.,. 

MS than 100 feet -bsteat, whore oimiioeliini was iiuule, as l■..,,,lin.,l, will (li,. 

lines leading to Yokahania, Shanghai, or Whidiwoal,ok. 


OilAJNUllAI, 


The most advaiitogeons situation available for tin, ohservalorv at SImn.-hai w-m 
p the grass plat between the river and tl.e Knnd or Yangla,, road.' Ahla.ngl, all this 
land IS made ground it was found to liave very little tremor 

'■•„.,,„r„,ia,'io,. wa, ,.l„„i,„.d to natal,. 

lish the observatory ou the fore-shore oijposite tlmr 'I'l • 

vemeotlynear the office of the Great nLI™ r', T "h"' 

road, so that wires were easily extended fron, the oh^ vatory to 
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The transit pier was 203 feet east and 88 leet north of the angle of the building 
on the northwest corner of the Nankin and Yangtze roads, 582.5 feet due south (true) 
of the monument erected in memory of the officers of the “Ever Victorious” army, 
and 1,344 feet S. 28° 28' E. (true) from the flagstaff of the English consulate. 

WLADIWOSTOK. 

At Wladiwostok the observatory was placed in the meridian and 75 feet south of 
the pier used by Colonel Scharnhorst in 1875, the position of which is marked A on a 
chart of Wladiwostok furnished by the Ilus.siau Clovernment and on file at the Hydro- 
graphic Office. The position occupied by Lieutenant Non'is was al)ont 200 yards to 
the southward of the buildings of the Great Northern 'relograph t-ompany. The 
position of point A, as determined by Colonel Scharnhorst, was 

Latitude, N. 43° 6' 5 i".d; 

Longitude, E. 131° 52' 48".8. 

AMOY. 

The observatory was placed in the inclosure of the Groat Northern Telegraph 
Company, at the southeastern extremity of the island ol‘ Ivu-lang-sou. Erom the 
transit-pier the signal-stafiP on Ku-lang-son boro N. 48° 14' K. (true), di.stant 1,793 
feet. The flagstaff of the Great Northern Telegraph Clompany boro 8. 43° 16' W. 
(time), distant 208 feet. 

HONa-KON(i. 

The observatory was situated in the yard of the Artillery Ihirracks, and its exact 
location was plotted on the official plans of Ilong-Kong by the Hurvoyoi’-g(meral. 
From the transit-pier the Cathedral tower boro S. 61° 23' 20 " W., distant 1,200 8 feet;i 
the north angle of Wellington Battery (neaidy in the meridian of the old observation 
spot) S. 69° 6 ' 15" E., distant 1,528.3 feet; and the northeast angle (tf the Hong- Kong 
Club House, N. 80° 9' W., distant 2,03 1 feet. 

MANILA. 

The observatory at Manila was erected on the rampart of a battery known as 
Baluarte del Plano, forming part of the fortifications of the city of Manila and situated 
in rear of the college and convent of the Jesuits, between that building and the sea. 
The site chosen for the pier was a stone gun-platform, the fourth counting from the 
north; and from the pier the cross on the dome of the cathedral was just visible, clear 
of the northernmost building of the Jesuit College. From the center of the pier, the 
center of the dome of the cathedral boro N. 23° 45' 19“ E., distant 760.73 feet The 
center of the light-house at the entrance to the Pasig River bore N. 62° 48' W., dis 
taut 4,934.15 feet. 

'These bearings and distances were kindly furnished by Lieu tenant- Commander Alfred OiU’peiitor, R. N., com- 
manding H. M. ISuryeying Ship Magpie. 



14 


telegeaphio determination op longitudes 


BOHNAO. 

is nefessajj.’*”"*’" f<>‘' ‘ransmission of signals, no exact desciiption 

CAPE ST. JAMES. 

occui^ed bvXrrj James was placed on the beach near the dwelling 

occupied by the staff of the Eastern Extension Telegraph Company, and about fifty 

yards from the tele^-aph office. The soil was loose and sandy, but a sufficiently firm 
loose eaith, and the spirit-level showed only slight instability in the pior during the 

L 1, J!; ’“f ^ 5 “f ‘'™ comer of 

lasInvtLif !r T "® T>« ligkt-house on Cape St James 

ti-ianmZl™ ' , but its bearing and (Ustance we determined by 

fee? lught-bonse fionr center of pier S. 35° 3.' E., dietant 5,767 

SINGAPOfiE. 

masto“a?e°ndWa““ffi™ ?'“? >“ Singapore, in the rear of tl.e 

ninatei attendants oftce and close, to the 8ea-w.dl of wliat was formerly Fnllerton 

Battery, now dismantled and destroyed. By the kindness of Lientenant Ifetley R N 

the old observafaon spot in Fullerton Battery, tiom which sn many clmmnmetrfc ineiin- 

Ulonionts have been made, was identified. 

b>om the transit-pier the center of the Catliedrnl tower bore N.uu, 6' W fti-nel 

fee IdBie Z' ; “ "r”" “• 47 “ 33 ' W. (time), H't^IoSS 

.69 feet »>«f™tmn spot m Fnllertin Battery S. 5“ 37' W. (true), distant 

MADRAS. 

ti.o “* u*' *iw Goyornment Ohservntory and 

tiansit-pier was placed with its center exactly in the Prime Meridian of India 

affected 1 ^ “ ‘“V'upl' Office, whicli was about four miles distant was 

“ot!^?""“ " uieteorological signau'froin 

'Tbo some throe stones nsed at Manila and Cape St James were firmly planted 
heie and were left to mark the place, which was 109 feet north of the meridLii circle 
of the observatory and 41 feet north of the pier need by Maior Cam 1011 R T ' 

tliemeaBaremenfeMadras.Bangalore-Mniigalore-Boinbay.Aden-Suez,in.876’and.8’7“ 

description op instruments. 

For the detei-mination of time and latitude a combination of the transit instm- 
ment and zenith telescope was designed in 1873 by Mr. J. A. Rogers with esnecial 
reference to work of this kind; and, under his supervision, two of these instruments. 
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precisely alike, were constructed by Mr. Edward Kaliler. They are of 30 inchos 
length, with objec.t glasses of 2^ inches clear aperture, and are so constructed that the 
eye-piece is at one end ot tlie horizontal axis, a prism at tlie iunction <'f the tt*les(*epo- 
tube and axis I'etiecting at a right angle the rays from the (>l)ject-g‘IasH, tlierob\’ (Uia- 
bling" the observer to direct the instrument to stars of any ssenith distaiictj without 
changing his position Tlie transverse arms whicli support the ends of the toloseojie 
axis are firmly screwed to the top of a vortical and slightly conical axis whic.h revolves 
in the cylinder surmounting the tripod. A small universal level over the luiad of this 
axis is useful in leveling the instrument approximately. The horizontal cinde is 14 
inches in diameter, has two verniers, and reads to 10 seconds. It is I'urnished with a 
clamp and double-headed tangent screw for slow azimuthal motion, an<l with tw'o slid- 
ing stops which, when fastened at the proper points on the circle by clamp sc.rows, 
enable the telescope to he turned exactly 180° in azimuth for zenith telescopo observa- 
tions for latitude. A powertul clamj) at the lower end of the verticsil axis lixos it 
firmly in its seat when the instrument is adjusted. 

By means ol the horizontal circle the tolesco])o can- be readily turned 90” from 
the meridian to the prime vertical; a feature ol' groat value when, from ahsonco ol’ iv 
suitable star-list or from any other cause, the zenith telescope method of determining 
latitude is not practicable. 

1 he horizontal axis has a finding circle H inches in dia.nieter, reading to minutes, 
and on the opposite end of the axis is a transverse level for indicating any change in 
the inclination of the telescope. This level, with a lilar micrometer of the usual form 
attaclied to the eye-piece, forms the zenith telescope attac,hment for the determination 
of latitude. 

'■J''he eye-pieces are of the Uamsden pattei-n, magnifying about 50 atid 80 diame- 
ters respectively. 

The bearings of the Ys which auj)port the axis ai’e segmental in sliape, and luivo 
no micromctric attachment for either level or azimuth adjustment. 

The lines of the reticle were ruled on glass and were illuminated hy a lamp at 
the opposite end of the axis. The striding levels were of the usual form, having divis- 
ions on the glass tube about one millimeter apart, equal to o''.94 of arc or o".o63 of time. 

One of these instruments was used by Lieutenant-Commander Green and 0110 h>' 
Lieutenant-Commander Davis. The transit used by Lieutenant Norris was borrowed 
from the Transit of Venus Commission, and was somewhat similar in general plan, 
although much heavier Still another one of the Transit of Venus instruments was 
carried, in case of accident, but was not used. 

The time-pieces used by the expedition consisted of four sidereal bi’eak- circuit 
chronometers, made by Messrs. T. S. & J. D. Negus, of New York. These excellent 
instruments. Nos. riyS, 1254, 1295, ^ 5 ^ 9 , liave done all the longitude work of 

the West Indies and South American Expeditions as well as this one, having boon in 
constant use since 1874, with but slight intermissions for cleaning and examination 
and have done their work in a manner worthy of all praise. Their rates, although of 
course varying somewhat in consequence of great changes of temperature, have been 
small and steady. 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


The chronographs were of the cylinder pattern, two made by Messrs. W. Bond 
& Son, of Boston, and one, belonging to the Transit of Venus Commission, made by 
Messrs. A. Clark & Son. They gave entire satisfaction. 

For working over land lines two polarized ink-writers, made by Messrs. Siemens, 
were used For cable work the apparatus was voi'y simple, consisting of a riioinson 
speaking galvanometer, a lamp, and a double cable key. Over a portion of the Grioat 
Northern Telegraph Company’s cables it was found expedient to use a recording 
instrument, which, it is believed, is peculiar to that com])any, called an “ undulator,’’ 
and somewhat similai- in ]Drinciple to the Thomson siphon recorder. 

A twelve-cell gravity battery was furnished each party. 

Portable wooden observatories were designed by Mr. J A. Rogers for sheltering 
the instruments and observers. They were ingeniously and strongly made, so as to 
be easily and quickly set up and taken down, and after being set up at forty-Jour 
stations in the East and West Indies and South America are still in good order. 

Brick piers were generally erected for the transit instruments, but, on the whole, 
piers were preferred made of three cylinders of stone, each 22 inches in diameter and 
1 2 inches in height. 

In addition to the above instruments each party was furnished with a sextant 
and artificial horizon, a theodolite, a surveyor’s chain, a 8upi)ly box containing car- 
penters’ tools, wire, battery material, plaster of Paris, lanterns, oil, &c. 

The values of the divisions of the various levels were carefully determined and 
verified. Repeated observations gave the following values: 

■ Hydrographic Office, transit No. i, i division no^^94 or o’.o63 
Hydrographic Office, transit No. 2, i division z=o".94 or o".o63 
Transit of Venus, transit No. 1505, i divi8ion=i".ii2 or o".074 

For the zenith telescope levels: 

Hydrographic Office, transit No. i, i divisions i ".000 
Hydrographic (.)ffice, transit No. 2, i divisions I^^oo6 
Transit of Venus, ti-ansit No. 1505, i division = i ".067 

The pivots of the Hydrographic Office transits wore perfectly cylindrical and 
equal in size, as indicated by repeated measurements with a sphorometer kindly loaned 
for the purpose by Prof. W. Harkness, U. S. N.^ For the Transit of Venus instrument, 

No. 1505, a con-ection of j “ | o®.i52, circle | | must be applied for inequality 

of pivots, no in-egularity in their size being appreciable. 

The equatorial intervals of the transit lines were arranged in groups, as follows: 
One, three, seven, throe, one The middle group of seven were the only ones used 

1 For an accoant of Profoesor HarkiiesH* api>li cation of the ephoronietor to the moosiirement of pivots, hoc vol, 
38, p. 487, of the Mionthly Notices of the Eoyal Astronomical Booiety. 
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for time nbservuticnis, and their iiitervjil.s were carefully deteruiined from re))oated 
oljs<u’vatious ol c-irc.unipolar stars, ddu* a(loj)t(‘(l values for cir<‘.le east were as follows: 
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No. 2. 

No. 1505. 
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4. 02 

— 

3* 99 

VI 

....! — 

7. 92 

— 

8. 02 

- 

00 

VII 

! 

11. S7 

-- 

12. 06 


n. 96 


In these instrmnents, as in all others of similar pattern, a correction for the eliects 
of Hexun^ ol the a,xis must l)e introdtuaal. 'Fo determine its e.xaet amouul for transits 
Kos. I and 2 carelul ol»s(>rva,lions w<‘r(i made in the followiiif^ manner: a. lar}*'0 mimher 
(»1 stars were obscirved on tin* nuu’idian at various distances north and south of tlu^ 
zenith, in both positions ol the instrument, and from each star a clock cornuition was 
d(ubic('d, cornu*, ted for tlus hnud collimation and azimuth errors of the instrument, 
d’bo ditference lu'tw.een ea,t*.h clock correction thus obtained and the true correction 
obtained by com[>iiriug* the. chronometcu* with the' standard clock of the Naval Obser- 
vatory was a.ssumed, after reducing*- to tiu^ erpiator by dividing’ by the secant of the 
sta,r’s dec.lination, to Ixs due to the tlexuni at tlui z<inith distaiuur of that star expressed 
in seconds of tinu*. 

On obtaining’ th(( ratio of the Ih^xun; corrections at the various zenith di, stances 
by dividing’ each one by the vahui at the zenith they were found to follow ahno.st 
e.xactly tin* vahuMif the cosine of tin* zenith distancri, having a maximum value when 
the telosco])e was pointed to the zenith, and a zero value when it was horizontal. 

^Fhe Transit of V(uius instruments, having’ shorter and thicker axes, showed a less 
Hexure. Its valiu* was dcitoriuimul by Professor llarkness by observations with a ])air 
of collimators, oiui horizntal and the otlnu’ v((rtical. 


From these ohservations tint corr<u*tions Ibr Hexure were found to be — 
Hydrographic OHice, transit No. i, zenith value, /= 0^.55 
Ilydr(tgra])hic ( Hlic<f, transit No. 2, zenith value, ,/'z:o'’.54 
Transit of Venus, transit No. 1505, zenith value, y'zzo".275 

And tlu^ Hexure cornu*, tion is for any Kt,a,r, circ-le | | ./ «<»« « Hec A. 

'^rim values of a revolutiem of the micrometer screws were determined by numer- 
ous obs<M’vat,ioiis of c,ircnm])olar .stars at elongation. 


hVom a,ll those observations the following values have been deduced: 
Hydrographic Ollfice, No. i, i rev<dul.ion zz 65".So 

Hydrographic <‘)llltu{. No. 2, 1 revolution = 66". 83 

Transit of Venus, No. 1505, 1 revolution = 68". 70 


y.iT.'j 


•> 
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TELT5<niAriri<l DlfynOUMINATIO^l OK IjONOITIIDIOS 


PFiHSONAlj FiiMIVTlON. 

For several reasons it lias not been (leinnn.l (‘Xii.i.li.nit to inl.r.Mlnco a c-ornH-tioji 
for personal e(iiiatioii into the computations. !o introhmu* jnhit.i.nil\ inlo ( ,n. i in 
of the measurement a corroetion dedneed Iroin (disorvations mad«‘ oiMut i>r('\ loiisly 
or snbseiinently to the measnreinent would not 1)“ at all saiislac.lorv, as, under the 
various conditions inevitably ex])erieneed in a (diain of positions nearl_\ sevmi ihoiisand 
miles in length, such a correction must at tinu'S a ary considerably Iroin t he truth. 
The best way to eliminate this source of erroi- would be to exchange slalions alti-r 
each measurement, but considcwatioiis of time and expmise make ibis course impracti- 
cable. 

By means of the rejieated use ot tlic personal cipiation maebine ot 1 roli'ssov 
Eastman, at the Naval ( )l)servatory, it nas round that lluf liabitual I'rrors of tlu' 
observers engaged in this measurement bad all llie same sig’ii; lliat is, llic\ Itabiln- 
ally observed the tra.nsit ol a star a It'w bnndrcoflis ol a second aller its occuiriMice, 
but tlieir respective dillercnces were so small that it seemed (‘videiit ibal to introdiu'e 
results so minute as eorreetioiis would not iiierease the tnisl wortliim‘Ss ol llii' resiill. 

In order to avoid as far as priveticalde the (MTor arising IVom dilferenei's of |t(‘r- 
sonal habit in observing, it was sought to jilace (*a.eli observer, in making ibe long 
chain of measurements, alternately iiast and W(‘sl ol the other. 

While in so exten.si\e a work it cannot be ifxpei'led (hat all sources (d error and 
uncertainty have been avoided, it is felt tlial llie elost' <*,oiiieid»‘Uee of the loiigilude 
of Wladiwoatok resulting Iroin this nHaisureiiunil with the one (hdermiiied h_\ (’olonel 
Scharnhorst from the measnrenieiit across t^ilieria, suilleieiilly demoiislrale its general 
accuracy as well as the excellence ol the nadhods (Miiployi'd. 

JIlCTllODvS OK’ OltMKltVATION. 


As soon as jmietieahle after arriving at a. stalion a, site was selected, and an ap- 
proximate meridian line was laid out for ns(t in seltiiig up the obs(M’valor\ and pier. 
After building the pier two or three days wetre* alhtweil lor llm eenieiil lo lia.nien, and 
the transit instrument, chrouograjdi, and telegraph instruinents were sel tip and care 
fullv adjusted. During the first ensuing clear (‘veniiig tin* transil was placed in the 
meridian by repeated observations of zenith and eirc.uinp(dar s(ar.s. 'riu* lidegraph 
instruments, being connected at both stations with the local line leading to iho eabhi 
at the telegrajih office or at its landing hut so that lelegraphie eomnninicalioii could 
he readily established at the observaforiifs, tlu' routine was as follows: 

About 5 ov 6 p. in. messages were (fxehanged as to (dearness (d' weather and an 
understanding was arrived at as t,o the prohahle lime that llni business of the office 
Avouhl permit the exchange of signals. Aland, two hours before Ibis time (be night’s 
Avork Avas begun by obserA’ing the transits of six or (‘iglit time, stars and Iavo or tlirei* 
circnmpolars. As soon as the business of the liiu' Avonld admit, tin* (d>serva,l.ori(‘S Avere 
placed in telegraphic communication Avith each other by e.oniieeling the wires Avilh the 
cable line, one of the telegraph (derks at each ]»lace (‘.(miing to the obsiu'vatorv to 
assist in sending messages; and, comnniniealion being ((stahlislu'd, tlu' (diroiiometm's 
AA’ere compared in the following manner: At bm seconds heibn* tlu* eoni|deiion of a 
minute by his chronometer the senior (d)serv(‘r sent a ratth* or preparatory signal by 
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tfi])|)iii>>- his key sevoral tiiiuis in ijuick succtissinii; thou, oxflctI^ iit tlio ovoii miiiuto, 
proKSod his key again lor a,lK)ut a (piartor ni'a soooiid and ropoatod this signal a,t inloi- 
vals (d‘ livo seconds until iho onniplotinn nt‘ the. minute. The hour aiul niinulo when 
the iirst signal was sent was then l(degi’a[>h(id, and repeated to insure c.orreetness. 

^riie time oT arrival of tliese signals, marked by tluf (Uifleetion ol' the ray of light 
from tlio g'nlvanoiiietor, wns rofonlod on tlio ohr<)no^Ta])li at the rec*.eiviny‘ .station, and 
five similar sets were e\(‘luni<>ed v'<\v]i niakin<»* sixty-li’Ne (‘.omparisons semt and 

received by ea*cli observin'. 

After tliese exe.liangvs of signals tln^. transils of live or six more time stars and 
two or three c.ireiimpolars wei't* ol)ser\'ed, e.oinpletinfj;’ the iii<»'hfs woi'k. M^he position 
of the axis of tlie transit instrniiKmt was reversed ev(ir\ ni<>'ht, to fa.e.ilita.te the deter- 
mination of the eollimation mTor, and tlu^ hua^l was a.p))lied and ree.orded fre([U(mtly. 

Ill ex(*hanj»*in^' tiling si<;*naJs the ])ositi\(‘ e.nrnmt was always used, to yiuird aguinst 
any possibh* diHereiicci of‘ V(^loe.it\ as (‘onipari^d with in^gativi^ e.uiTents. l^his course 
had the additional advantage that only onc^ sending* key was used and the defli^ction 
of the ray of light at tlu^ rcaanving station took place Jilwa.ys in the sa.m(i diriiction. 

Between Ilong-Kong and Manila, the (‘.oiniiarison made through tlui transmitting 
station at Pxilinao, though ixiually ac, curate, was made in a, slightly dillereiit manner. 
As the liable from I long- Kong to Bolinao and the land line from Bolinao to Manila 
could not be connected, an aiiitoinatic. i*.omi)a.rison was first made hetwiion tlui cliro- 
iiomoters at Manila, and Bolinao, then thi^ c.omjiarison was madi^ as usual between 
Ilong-Koug and Bolinao, and linally anotlnM' a.iitoma.tic. c.omjiarison wa.s made ])etwceii 
Bolinao a.nd Manila. 


This a,iitomati(‘ c.om|)a.rison was also nsial bi‘tw<x‘.n Nagasaki and \'okohama., and 
was effec.ted by (causing tlui lireak-circ.uit siguaJs of the chronometer to be transmitted 
over the main linii a.nd to Ix^ rexiorded on the chronograph at tin* rcaioiving station, 
Kach c.hronometiu' was thus made to beat even' tlui main linii for about five mimites, 
making about tliri^e hiindnMl <*.omparisons (uuili wa.y. 

Before commenc.ing the oliservations at i^acJi station ohsiu’ving lists for time and 
liircumpolar stars w<M't‘ iiriijianal, shoudng thi^ stars’ magnitude, zenith distaiuio on tlui 
meridian, anil a.p|)ro\imate.chronom(iter tinii‘ of c.ulmination. 

In preparing to obsiu'vi* Ibr latitude jiairs of stars wm’o selec.ted, gcmcrally not 
more than 20^^ from the zenith a,nd not differing in zenith distance more than twenty 
minutes of arc.. It was found desirable that thii stai's of a pair should he not less than 
one and not more than lifteen minutes ()f right asc.imsion a])art. An oliserving list was 
prepared, showing the available jiairs of stars' in ordiw of right asc.ensioii, the zenitli 
distance of eac.h no!*th or south, and tlu^ ajiproximato (ihronomi^ter timif of (Elimination. 

Hie telescope being in tlui ni(M*idian, one of the movable stops on th(5 horizontal 
circle was moved up against one sidi^ of the tangent clamj), and tliere fixi^il by its 
clainp-screw. '^Plii^ tangent clamp was tluai loosimed, and the iiistriiment was turned 
on its vertic.al axis, d^his was generally done by turning oH* approximately 180^ 
by the horizontal (ar(*.le, and then adjusting the telescope in azimuth by a circumpolar 
star on the middle transit thniad at culmination. When the telescope was adjusted in 
its new position, the other stop was fixed against the other side of the tangent clamp. 
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THLH(JUAI‘!II(! DKTKK'MINATION <»K LONCl’ri'DKS 


It. c.oiild llioii 1)0 tuniod oxiiol.ly nSo" in iiziinulli, l)i'in,u'iii|i;' ii|i ilii uli.'it 

in tlio meridiiin lino. 

lioing sot at tlio nioan zoiiitli distain'o of (lie lirst |(:iii' nl .s|;ir>. iIm- liitlildr i<l lln- 
transvci'so lovol wa.H broiiglit to tlio niiddlis of its Inho; ainl, a - .amn llic lii I ■ i.o' nt 
tho pair arrived cm tho iniddlo transil, tliroad, it was hisoolod Ii\ ilif niiildli- niii rtoiit ii i 
thread and tho tinio hy chrononn'tor nolod liy tin* assistant, al-o rl■l■llll!l <1 ilic 

level and inioromotor reading. I'lio (oloscopo w as llwn tiiriioil i >> in a.,iiiMi!li. lli>' 
tangent (‘.lamp hringing np aga.inst its step, t >n tin* appearanee ut' tin- ■-t i'.mil i.n it 
Wiis his(Hitod on tho middle tran.sit lhr(‘a.d h\ the same mieromeler wire, mid the tinn‘. 
niiorometer, tind lev(‘l again r(‘oordod. 'I'liis pmet'eding was repeated ter i aeli p.iii >>1 
sttirs, Iroin twelve to thirty ptiirs hc'ing generally ohseiwed. 

ItKimOTION OF TIMM OF.SFIty.M’lONS. 

'Idle iiroliminar}' rodnetions of the ohseiwatlons were made li\ tie- elnener • ili> 
snhsotpient rigid rodnetions hoing made hy Lieutenant Commander l>!i\i.. with tie 
exception ol a few nights redneod hy Lieutenant Norris, who has al,.ii ri‘dio‘ei| .ill 
tho latitude work. 

An ajiproximato rednotion oreaoh night's work was tirst maih- h\ a)ipl\iii;' i.i the 
moan recorded time of the transit of each star the eorreetioiis for misMed thread,. lte-,uii 
oi’axis, lovol, azimuth, colli ma.tion, diurmil a.herration, and ImurK r.ile 

Tho diiroronco hotweon the reduced meridian pas.sage of eaeh star and il, rivlif 
ase.tmsion gave a value lor the c.lock eorreetion at the epiedi to whiidi all .d.,erv .ili-.i* • 
ol ihtit nig'hr. wore rodnc.od. Iti ca,st‘.s wdien* this xalin* dilh'red considerahK tiuiu tie 
m(>:in the .star was evanniwdl and it’ <lill I ikliiwl 'ini kill «t] I 111..* f«><ki. 11. .ti.i.i . . I !. m \ ■' 1 
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N dcjiiotinj;’ th(i iioviiinl miinher (7) of threads, and n the miinher of threads observed. 
(See (Jhaiiveiiet’s Astronomy, Vol. II, j). 198) 

The hourly rate was obtained by interpolation, or graphicidly, from the difl’or- 
eiKies between the moan preliminary clock-corrections of the several nights at a station. 

'^riie middle time of the signals sent and received at both stations was the epoch 
of compari.son. 

The middle time of observation of clock stars was the epoch to which the reduc- 
tion was usually made, and the clock correction was reduced to the epoch of com- 
parison by ajjplying the hourly rate. 

The light ascensions of all stars observed were taken from the American Nautical 
Almanac, or from the Berlin list of 539 stars. The places in the American Nautical 
Almanac have been corrected by the constant — o".024 the coiTcction given by 
Proiessor Newcomb in Appendix III, Washington Observations, 1H70. 

In the column markeil “ Clironometer coiTections” the (luantities in lirackets are 
the iipjiarcmt correi'.tions derived from circumpolar stars, and do not enter into the 
(inal determinations of the chronometer corrections. 

To guard against clerical errors the chronograph sheets were always read twice 
and collated with the record. 

JJEDUC'KD LONOITUDE. 

As the rate of the chronometers is so small that the diHereuco between tho times 
shown by their laces is practically the same throughout the time of exchanging signals, 
the middle time between tlie beginning and end of the exchange of time-signals is used 
as tho time to which the chronometer corrections are reduced. 

11‘ wo call this time T# and let J 1^ and ~ the corrections to the eastern and 
W(!stern chronometers at T,,) 

'P' and T" the differences between the chronometers by signals sent from oast to west 

and west to east; 

w zzwave and armature time, or the time ro(| aired for the electric impulse to pass 

through tho conductor and to overc,orae the inertia of the receiving instrument; 
A' — the difference »>f longitude deduced from signals sent from oast to west; 
k" — tho (liffenmce of longitude deduced from signals sent from west to east; 

A. =:tho true difference of Umgitude; 

1'hon— 

A' =(JT,-JT^) + r -{-w 

X" = (JT , — 

A =^(A'+A '0 

w =}4lx'—X") 

'Pile details of the deduced longitudes for each night will bo found on pages 56 
and 57. 

REDUCTION OE LATITUDE ORSBRVATIONS. 

As the resulting latitudes are directly affected by any error in tho doclinatioiis of 
the stars observed, groat care was necessary to use only those places which had been 
a<‘-cin‘a.toly dotonninod, and only such stars were used as coidd be found in the Ameri- 
can Nautical Almanac, Berlin Star List, Safford’s List of Latitude Stars, Stone’s Cape 
Catalogue, and the various Greenwich catalogues. 
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TBLEGUAPUIO DETBKMINATION OF LONGI TUDHH 


In rediiciiig tlie latitude work the following’ notation was adojjiod; 

Let — 

9? = the latitude of the station. 

and d, the apparent declinations of the northern and southern stars, 
and z, ~ the zenith distance of the northern and southern stars. 

-?o = tlie zenith distance corresponding to the zero reading of the micj’onicter. 

and MJ, rrrthe micrometer reading for northern and southeni stars in s(fc,oiids of arc. 
and ]\Ig = the micrometer reading for northern and southern stars in inicronuifcu’ 
revolutions. 

l,^ and I, =the state of the level for northern and southern stars in secoinls of iii’c.. 
L„ and L, =:the state of the level foi‘ northern and southern stars in level <livisions. 
r„ and r, — the value of mean I'efraction at g„ and z,. 

In these observations either one of two cases may occur. 

Case I. When the circle is east for the northern star and w<^sf, for tlu! soul horn 
star, the micrometer reading increases as the zenith distance doc.reases. 

Case IL When the circle is east for the southern star and w(<st for the nortlnu'n 
star, the micrometer reading increases as the zenith distance increases. 

Hence in Case I — 


And in Case II — 


Zn — -'0 Utn In + I'n 

gg ~g{i 'iW„ -\-lg-{-'f' 

gn — gg = (««„ — m,) — (l„ — 1 ) ~ (r,, — r,) 


-r "‘a — f 


blow, since 

— then adding these two oquathms .(. fSj j 

Then, in Case I — 

And lu Case II— 

(d„ + (JJ _ ^ ('"'•« - «h) + (/„ - l.) -^4 ( _ ,;) 

( < 55 ".ao for transit No. r. 

/- (JWji Mi,) 4 (H„ M,) X - - \ 66".83 ^or transit No. 2. 

\ 68 ^70 for transit No. 1505. 

'A (Jn — Ig) = H (L„ — L.) X \ h’ansit Nos. i and 2. 

^ t "-07 for transit No. 1505. 

w . , ( ° -0167 for <-= 0°. 

^ A tn — Mi,) X < O .0200 for A z= 20'^. 

rr, , . \ o -0225 for A = 30'=. 

These values for differential refraction were taken from Bessel’s tables TU i 
were aU observed on thfl mfivlfliQi-. 1 jjobsci s tames. I ho stars 

account. “ "*“''' 3 ' "" “ "O <=o™cti„u timt 
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Transits of stars observed at Nagasaki, ydfan, by Lieut, ffohn A. Norris., U. S, N., to determine the correction of sidereal chionoiiiefei i\hgu.\ 

fS^P- 


I >ixte. 


l88l. 
Mny 28 



Nunic of Star. 

Circle. 

tp ' 

1* 

X 1 Transit over 

1 mean of threads. 

0 

Flexure. 

Level. 

■5 

1 

< 

Aberration and 
collimation. 

Rate. 

Seconds of corr. 
transit. 





h. 

w. 

s . 

s. 

.t. 

s. 

A\ 

.f. 

.V. 

tr 

Hoolis 

W. 

7 

7 

5 

5 

* Cl 

32 

48 

i.l 

16.86 

45-56 

17. 6i 

— 0. 28 

— 0, 12 

+0. 30 
+0-05 
-3-18 

—2. 18 

— 0. 04 

— 0. 03 

— 0. 02 

14.54 

42. 70 

/j 

Hootis 

— 0. 32 

— 0. 77 

—0. 17 

- 0-47 

—2. 30 

-7‘74 

ft 

Ur.sre Minoris . . 


6 

5-43 


Ur.sa: Minoiis . . 


7 

6 

43 

7- 33 

— 0. 70 

—0-44 

— 2. 64 

—6- 73 

— 0. 01 

56. 8i 

0 

Coronic liorealis . 

. 

7 

() 

5^^ 

II. 52 

—0 33 

— 0. 20 

-t-0. 03 

—2.41 

0. 00 

8. 1!)2 

(V 

Coronrc Ilorealis . 


7 

6 

51 

42- 53 

—0.31 

— 0. IQ 

+0, 14 

—2.30 

0. on 

3<J- 87 

a 

Serpen lis . . . , 


7 

7 

0 

27. 18 

— 0. 25 

— 0. 16 

-fO.56 

— 2. 06 

0. on 

25.27 

A' 

Sorpentw .... 

W. 

6 

7 

2 

44. 76 

— n. 37 

— 0. 17 

-|-o. 38 

—2, [3 

u. on 

42-57 

r 

Serpentls .... 

K. 

5 

7 

() 

SI- 65 

-fo. 24 

— 0. 48 

+0. 76 

-1-2. (12 

0. on 

54- 1') 

f 

Coronce Borealis . 

• 

7 

7 

14 

38- 13 

+0-3' 

—0. 61 

■ +0. 18 

+2.27 

0, on 

40. 28 

n 

I )raconis 


7 

7 

44 

5« 

14 

20. 73 
45-86 
0. 13 

-1-0. 51 

+o- 32 

-|-o. 26 

+0. 23 

-j-O, 08 

— 0. 05 

-1.67 
H-0. 03 
-j-O. 65 

\ -|-4- ^6 
+2-37 
+2.04 

-j-O. 02 
-j-O. 02 

+0. >13 

24. f>8 

? 

Ilerciilis ..... 

1 

7 

1 / 

7 

48. (iS 
3. nf) 


Ophiuchi. . . . , 

. 

7 


p 

Draconis 

K. 

7 

\ 8 

( 

1 

.30 

23. 86 

+0- 56 

0. 10 

—2. 17 

-|-4- 93 

-|-0. 04 

27, 12 


R. A. 


( 'broil. nuiuHioiu; 


//. 

Of. 


//, Ot. 


,v. 

14 

U) 

17- '7 

S 38 

2 - 63 1 

tK nci 

M 

2i) 

45 - 2 « 


2.58 

t). 04 

H 

SI 

7 - '.»5 


| 2 -S'I 

. . 

15 

20 

59 - 4-1 


1 2 - <>3 1 

. • 

15 

28 

II. 05 


2- 43 ' 

(». 1 1 

15 

2 (J 

t\2. 2 (> 


2 - .V) ' 

n. 15 

‘5 

3« 

27. 87 


2. 

0 . nl) 

^5 

.pi 

45 - ‘'8 

8 38 

2.51 

0 . 03 

15 


56.57 

« 3 « 

.V'f , 

n. Ill 

>5 

52 

42 . <)«) 


2. 71 

«). 17 

i() 

22 

2b. 


1 2. 25 1 

. 

16 


51 , 28 


2 . <)n 

0 , nb 

16 

52 

5.00 


2 . 5.1 

n. on 

^7 

8 

20 . 00 


12 . 87 ] 

, 


= -|- 1.263 (circle W.)j ^7" = 4- (circle E.); f-=r 2,033 (+ tiu'le E.). 

( ’hrononielcr No. 1510, nl y'" o»‘ diroii. time, 8'*38‘*‘ 2^54-|-^)^023 slow, losiiijr 0^025 per lionr. 

50*“ cS>> 38'“ 2^4() 

Trausih of stars ohscn^etf at Na^i^asaki^ yafan, by IJmt Commautkr F. M, Grecu^U, S. 7 \^., to lietcnmne tke correction of MTeai chronome 

ter Abcji^f/s 1519 . 


1 )aie. 


1881. 
June I 



Name of Star- 

Circle. 

No. of threads. 

'IVansit over 
mean of threads. 

Flexure. 

Level. 

Az’mutli. 

^ i 
i’S 

« 8 
< 

Rate. 

Seconds of corr. 
transit. 


K, 

A. 





//. 

tfi. 

.1. 1 

.r. 

s. 

j. 

N. 


j. 

//. 

til. 

v. 

A 

Uisiv Minnris . . 

W, 

4 

5 

31 

26. 28 

—1.87 

-f-0.70 

—1.48 

—0. 68 

+0. or 

22, f)6 

14 

0 

2 .|. If) 

n 

Bnolih 


7 

5 

48 

45 - 75 

— 0. 64 

+0.27 

-j-O. 02 

—0, 16 

-fo. 01 

45-25 

M 

26 

• 15-36 

If 

[Inolis 


7 

5 

57 

I 

II. 46 

50, 8y 
II. 08 

— 0-55 
— 0. 63 

—I. 54 

+0.25 

+0.31 

-t-o. 70 

-|-0. 12 
+0.04 
— 1. 08 

-0. 15 

— 0. 16 

0. on 

1 1, n 

i.| 

35 

39 

SI 

11.25 

50.62 

7. No 

r 

Booti^ 


7 

6 

0. 00 

50- 45 

8. 72 

M 

M 

h 

Ursa Minnris . , 

. 

7 

6 

13 

-fi.53 

0. 00 

li 

X 

Bnolis 


7 

6 

19 

21 

31.41 

24.44 

— 0. 72 

— 0. 62 

+0- 37 

+0-31 

— 0. 08 

-—0, 19 

— 0. 16 

0. 00 

3«' 79 
24. 01 

14 

i-l 

57 

59 

31. on 

24. IK) 

Bootih 

w. 

7 

() 

-l-n.04 

0. 00 

d 

llooliH 

K. 

7 

6 

32 

43' 99 

-j-O, 66 

+0. 53 

— 0. 02 

+0. 22 

0. 00 

45- 3S 

IS 

in 

45-54 

i 

II. Ursa Minoris 

. 

7 

6 

35 

19* 32 

-i-i- 10 

+0. 95 

— I.Sl 

+0.48 

n. 00 

20. 13 

IS 

13 

20. 08 


Ursic Minoris . . 

. 

7 

6 

42 

58.67 

+i-3« 

+1- 14 

-2.5s 

4-0. 59 

— 0. 01 

59- 22 

15 

20 

5‘h35 

fj Coronm Boieilis . 

. 

7 

6 

44 

57-03 

+0-63 

+0- 53 

-1.0.07 

-}-o. 21 

— 0. 01 

58. 46 

15 

22 

58, 62 

0 

( 'oronoi ..... 


6 

6 

SO 

9.51 

-1-0. 65 

+0- 55 

-|-0. 02 

-j-O. 21 

— 0. 01 

10. 93 

I c 

28 

TI.(>5 





* j 

a 

Cornnm Borealis . 


7 

6 

SI 

40. 66 

-j-O. Gi 

+0-56 

+0- 13 

-|-0. 20 

— 0. 01 

42-15 

IS 

29 

42. 2(t 

y 

Coronii* 

E. 

7 

6 

59 

46.51 

-|-o. 61 

+0. 6i 

+0-1S 

-j-O. 20 

— 0. ol 

48.07 

IS 

37 

48, 02 

f 





‘hnui. cnt truMion, 


//. 

t/f. 

t, 

t. 

! H 

3S 

1 1.2(1) 

. 



n. nl 

n, nn 



n. u 

n. 02 



(I. 17 

n. 07 


37 

1 50- »s 1 

. . 


3S 

0. 21 

n. 1 1 

4 8 

37 

5‘». ‘K) 

n, 11 

1 8 

3S 

0, 16 

n. nil 


37 

1 S'J. 65 1 

1 


3S 

1 <>• >31 

. . 



n. 1(1 

n. 06 



n. 12 

n, 02 



0. 11 

n. 01 

-IS 

37 

SO. 95 

n. 15 


fl';= + o‘*.43 (circle W.); — 1^.22 (circle K,); t =o«.i6 (+willi circle E,). 

Chronouieler No. 1519 ul 61 * iG’*‘ chrtm, time, 8'‘ 38'^' o“.io J- o“,02 slow, j*ainiiig ()«.<)2 ])er hour, 

8 >^ 38 '»o".I 3 
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TELEGRAPHIC DETERM IRATIOR OE IjON( 3ITUI>EH 


Transits 


iJate. 


i88i. 

May 28 


June I I 


of stars observed at Yokohama^ yafan^ by Lieut, Commander C, H, Davis ^ U, to determine the correction of sidereal chro- 

nometer Nellis 1254. 





1 




1 


! 

■13 

Sn 


t 

0 





i 
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Circle. 

V 

•5 

S-I 

c 

d 

Transit ovci 
mean of Ih reads. 

Flexure. 

Level. 

Azimuth, 

H 
^ 8 

Rate. 

Seconds of 
transit. 


K. : 

V. 

1 
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! 

1 
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h. 

w. 

S, 

s. 


s. 



.r. 

//. 

m. 

A\ 
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w, s. 

A\ 

21 

Cashiop. S. 1 *. . . 

E. 

4 

3 

22 
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0 

37 
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31 
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7 

3 

30 
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12 
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S 
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34 
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T 
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— o*’.544 (circle K); d* (circle W,); o^5S.S (—with ciiclc* K.). 

( ’hronomeler No, 1254, aL 4>> 36"' chron. lime, I5'« 4('>*'.S4.| 0M12H ..low, i'iiiniuj: n«.o53 per hour. 
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«' = + o'.g7* (circle E.)! «" = + i‘.34S (cir*:!*-- W.); < =«-. 726 (- with circle K.). 
airomimeter No. 1254, at 5'' o'‘> chroii. lime, 9" 15- 40". 75 | rr'.oao sl„w. ({aliiiiig ).er liour. 
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Transits of stars observed at Shanghai^ China^ by Lieut Commander F» M, Green, U. S. N., to determine the correction of sidereal chronome- 
ter Negus 1295- 


Date. 

Name of Star. 

Circle. I 

! 

No. of threads. 

Transit over 
mean of threads. 

Flexure. 

Level. 

Azimuth. 

Aberration and 
coUimation. 

Rate. 

Seconds of corr. 
transit. 


R.A 

• 

Chron. correction. 

V, 

1881. 





b . 

m . 

s . 

s . 

j. 

s . 

s . 

s. 

J. 

b . 


j. 

b . 

m , j.' 

s* 

July 17 

19 

H. Camelop. S. P. 

E, 

5 

8 

57 

13.84 

— 0. 52 

+0, 29 

+28.28 

— 2. 27 

+0.02 

39-64 

5 

3 

I - 55 

4*8 

5 [21. 91] 

. . 


S 

Herculis 


6 

9 

4 

47-46 

+0.60 

— 0. 36 

+ 0-6$ 

+0.47 

+0.01 

48.83 

17 

10 

12. os 


23. 22 

0. 06 


a 

Ophiuchi 


7 

9 

24 

2. 56 

-fo. 56 

—o- 33 

+ 1.80 

+0.44 

+0. 01 

5 - 04 

17 

29 

28.33 


23.29 

0. 13 


00 

Draconis 


7 

9 

32 

26. 78 

+ 1. 21 

— 0. 72 

— 9.19 

+1. 19 

+0.01 

19. 28 

17 

37 

41. 88 


[22. 60] 

. - 



Herculis 


7 

9 

36 

27. 36 

+0. 62 

— 0. 36 

+ 0.38 

+0.49 

+0.01 

28. SO 

17 

41 

SI. 57 


23.07 

0,09 


X 

Draconis 


7 

9 

38 

53-69 

+1.36 

— 0. 77 

— II, 70 

-fi.41 

0.00 

43^99 

17 

44 

6. 30 


[23.31] 

. - 


i 

Herculis 

E. 

7 

9 

47 

47.99 

+0.63 

— 0, 36 

+ 0.22 

-fo.49 

0. 00 

48.97 

17 

S 3 

11.94 

+8 

5 22.97 

0. 19 


c 

Aquilce 

W. 

7 

10 

54 

36. S 3 

—0.56 

— 0. 25 

+ »-76 

— 0.40 

0.00 

37.03 

19 

0 

0.25 

+8 

5 23. 22 

0. 06 


r 

Draconis 

. 

7 

11 

12 

47. i6 

—I. 41 

— 0. 64 

—13.09 

— 1-35 

— 0. 01 

30, 66 

19 

17 

53*87 


[23.21] 

0, 05 


P 

Cygni 

. 

7 

II 

20 

36.99 

—0.62 

—0. 28 

+ 0.40 

—0.44 

— 0. 01 

36.04 

19 

25 

59.06 


33.02 

0. 14 


13 

Aquilce 

. 

7 

11 

44 

7. 63 

—0. $0 

— 0. 23 

+ 2 - 45 

— 0 - 39 

— 0. 01 

8.94 

19 

49 

32. 06 


23. 12 

0.04 


r 

Aquilce 

W. 

7 

11 

52 

59- 13 

—0.50 

—HJ, 24 

+ 2-33 

— 0 ‘ 39 

— 0. 01 

0.33 

19 

58 

23.62 


23-30 

0. 14 


d = +5“.44 (circle E.) ; a" =z= 4. 5^,69 (circle W,); f =o*,4i (+ with circle E.). 
Chronometer No, 1295, at lo^' 20“^ chron. time, 8 *' 5™ 23M6 4 o“.026 slow, gaining o",oi per hour. 


fi Herculis 

E- 

7 

8 19 42.97 

+0. 58 

—0. 10 

+ 2.46 

+0*51 

0,00 

46. 42 

16 zs 9. S 4 

+8 5 23, 12 

O.IS 

A Draconis 

. 

7 

8 23 14. 08 

+I. 2 I 

—0,26 

—23-79 

+1.36 

0. 00 

52. 60 

16 28 15. 67 

[23.07] 

. . 

f Herculis 

. 

7 

8 31 27. 18 

+0.6S 

—0. 18 

— 0. 17 

+O.SS 

0. 00 

28.03 

16 36 51.20 

23. 17 

0.20 

H Ophiuchi 

. 

7 

8 46 36. 81 

+ 0 * 5 * 

—0. 17 

+ 5.19 

+0. 48 

0.00 

42.83 

16 $2 5 - 74 

22.91 

0.06 

e Herculis 

. 

7 

8 50 23, 60 

+0.64 

— 0. 23 

+ 0.04 

+0. 55 

0.00 

24.60 

16 SS 47-45 

22. 85 

0. 12 

e UrsraMinoris , . 

. 

6 

8 54 6. 44 

+2. 56 

— 1.02 

—79. 88 

+3.48 

0.00 

51.58 

16 58 14. 31 

[22. 73] 

• . 

Herculis 

. 

6 

9 3 48- 95 

+0 . 54 

— 0. 22 

+ 4- *2 

+0.48 

0. 00 

44. 02 

17 9 16.86 

22. 84 

0. 13 

Herculis . , . . ^ 

E. 

W. 

t 

0 A a 6 . 60 

+0. 60 

— 1. 21 

—0. 2A 

+ 1.67 

—22. 

+ 9 - 52 

—I. 10 

0. 00 

40 . 1*1 

17 10 12.03 

+8 S 22. 88 

0. 09 

GO Draconis . , , , • 

j 

y *r T*''. 

Q ^2 ^I 

— 0. 83 

0. 00 

18. 6s 

17 77 41.86 

+8 S [ 27 . 21 ] 

Herculis ..... 


/ 

7 

V 0 * 'rr* , 5 * 

9 36 28. 96 

— 0. 62 

— 0.42 

+ 0.90 

.1, 

—0.49 

0. 00 

28.33 

17 41 51.56 

1 J U aJ* •'J 

23. 23 

0. 26 

^ Draconis - . . . , 


7 

0 *10 1 *78 

—I. '16 

—0. 89 

—28. *17 

— I. AI 

0, 00 

47 . liO 

1 7 44 6. 26 

[22. 67] 


§ Herculis 


/ 

7 

9 47 $ 0.02 

— 0. 63 

— 0.40 

+ 0-52 

M. » 

—0.49 

0. 00 

‘rj* jy 

49. 02 

17 53 “*94 

22.92 

0, 05 

0 Herculis 

w. 

7 

9 57 35*66 

— 0. 63 

— 0. 39 

+ 0. 6$ 

—0.49 

0. 00 

34.80 

18 2 57.57 

+8 5 22.77 

0. 20 


a' = + I3".89 (circle E,); d* =:iy.2^ (circle W.) ; c = 0**45 C+ ^i^h circle E.). 
Chronometer No. 1295, at 9** 8“ chron. lime, 8>> 5“ 22".97 4 o*.037 slow, gaining o«.o2 per hour, 
ioi»37® 8115™ 22*. 94 


9376 i 
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TBLBGEAPHIO DETERMINATION OF LONGITUDES 


Thinsitsof stars observsd at Wiadvwo.tok, Siberia, by Lieut. John A. Norris, U. S. N, to determine the correction of sidereal chronomeUr 

Negm 1519* 


Date. 


i88i. 

July 17 


Name of Star. 

Circle. 

No, of threads. 

Transit over 
mean of thieads. 

Flexure. 

Level. 

1 

Azimuth. 

’ Aberration and 
1 collimation. 

Rate. 

( 

Seconds of corr. 
transit. 


R, A. 

Cliron. correction. 






A, 

ffi. 

j. 

s. 

j. 

s. 

j. 

s. 

j. 

//. 

m. 

j. 

//. 

w. 

.r. 

.r. 

a 

Bootis 

E. 

7 

5 

24 

17.19 

+0-27 

—0. 04 

+0. 16 

00 

0 

6 

+ 

-fo. 02 

17. 68 

H 

10 

16. 70 

+8 

45 

59.02 

0.07 

y 

Bootis 


7 

S 

41 

20.21 

+0- 35 

—0. 04 

-1-0, 04 

+0. 10 

-fo. 02 

20. 68 

14 

27 

19. 64 



58.96 

0,01 

e 

Bootis 


7 

5 

53 

50. 68 

+0.30 

— 0. 02 

-fo, II 

-1-0.09 

-|-0. 01 

51-17 

14 

39 

50,17 



59.00 

0.05 

P 

Ursee Minoris . . 


7 

6 

5 

S-fi 9 

+0. 88 

— 0. 03 

— 0-73 

4-0.30 

-fo. 01 

6. II 

14 

51 

4.99 



[58.88] 


P 

Bootis 


7 

6 

II 

31.03 

+0.36 

— 0. 00 

-fo, 02 

-fo. 10 

-fo. 01 

31-52 

14 

57 

30. 41 



58. 8g 

0. oO 

6 

Bootis 


7 

6 

24 

45-74 

+0- 33 

-|-o. 01 

+0. 07 

-j-O, 10 

0,00 

46. 25 

15 

10 

45. 10 



58.85 

0. 10 

■f 

Ursee Minoris . . 

E. 

7 

6 

34 

57-70 

+0-79 

+0.05 

— 0-59 

+0. 10 

0. 00 

58. 01 

15 

20 

57 . 20 



[ 59 - 19] 

• • 

V 

Bootis (pr.) . . . 

W. 

7 

6 

40 

43.21 

— 0. 36 

+0* 4 ^ 

— 0, 00 

—0. 14 

0.00 

43- 12 

15 

26 

42. 02 



58.90 

0.-0S 

V 

Bootis (seq.). . . 


7 

6 

41 

35-39 

—0-37 

+0. 41 

— 0, 00 

-O.IS 

0. 00 

35-28 

*5 

27 

34- ‘>9 



58.81 

0. 14 

a 

Colon, Bor. . . . 


7 

6 

43 

43-07 

— 0. 30 

+0-33 

— 0. 01 

—0. 12 

0. 00 

43-97 

15 

29 

4 l.()() 



58.99 

0.04 

y 

Camelop, H. S, P. 


7 

6 

51 

53-61 

•fo.34 

-|-o. 26 

— n. 10 

-|-o. 24 

— O.OI 

54-34 

3 

37 

52.74 



[58.40] 

- ‘ 


Serpeiitis . . , . 


7 

6 

54 

46,^0 

— 0. 25 

—0. 19 

— 0. 02 

—0, 11 

— n. 01 

45.92 

15 

40 

44.92 



59. on 

0, OS 

e 

Serpentis . . . . 


7 

6 

58 

57.94 

— 0. 22 

—0. 16 

— 0. 02 

—0. II 

—0,01 

57-42 

*5 

44 

56, 50 



59. 1)8 

0. 13 

c 

Ursse Minoris . . 


7 

7 

2 

24,99 

— 1, 10 

—0. 78 

-|-o. 10 

— 53 

— 0.01 

22. 67 

15 

4 « 

21.47 



1 58. 80] 



Groom. 3320. . . 


7 

7 

20 

5-02 

— 0. 67 

“" 0-43 

-1-0.04 

--0. 29 

—0. 02 

3.65 

16 

6 

2. 11 



[58-46] 

• • 

6 

Coron. Bor. med. 


7 

7 

24 

17-95 

-O* 35 

— 0, 22 

— 0. 00 

—0. 14 

— 0. 02 

17. 22 

16 

10 

16. 28 



59.06 

0. 11 

19 Ursce Minoris . . 


7 

7 

28 

18.98 

— 0, 96 

— 0 - 59 

+0,08 

—0. 46 

—0. 02 

17.03 

16 

14 

15 - 7 * 



L58, 68' 

* • 

r 

Hcrculis 

W. 

7 

7 

30 

14.63 

— 0.40 

—0. 24 

-fo. 00 

— 0. i6 

— 0, 02 

13-81 

16 

16 

12. 70 



58.89 

t). 06 


<j'=:+o*.37o (circle E.)j o",036 (circle W.); — o".094 (+witli circle K.). 

Chronometer No, 1519, at 0 »» 30“^ cliron. time, 8»‘ 45“^ S8».95 ± o-.oiy slow, gaining o“.02-b per ln»ur. 

10 b 32 ni gl) 45 m ^88,36 


July 18 



Bootis 

W. 

7 

6 

11 

3*- 59 

— 0, 36 

— 0. 30 

-|-0. 02 

-fo.oi 

-fo. 02 

31-95 

14 

57 

3 «- 3 ‘) 

H-8 45 58-41 

0.09 

6 

Bootis 

. 

7 

6 

24 

47 - 16 

— 0. 33 

—0.21 

40.07 

-|-0. 00 

4-0. 02 

46. 71 

15 

10 

45 -<'« 

58.37 

0. 05 

I 

H. Ursee Minoris. 


7 

6 

27 

21. 58 

— 0. 66 

— 0. 40 

-0.38 

■fo. 01 

4 -C), 01 

20. 22 

J 5 

13 

18. .17 

lS8. iSJi 

• * 

7 * 

Ur.sEe Minoris . , 


7 

6 

35 

0. 36 

—0.79 

-o- 34 

-0.5s 

-fo. 01 

-fo. 01 

58.70 

IS 

20 

57 - 14 

L 5 «. 44 T 

• • 

P 

Coron. Bor. . . , 


7 

6 

37 

0, 30 

—0.31 

—0. 12 

-1-0. 09 

4-0. 00 

4-0,01 

59. 97 

15 

22 

58. 2f) 

58. 29 

0.03 

V 

Bootis (pr.) . . , 


7 

6 

40 

44,22 

— 0. 36 

—0. 11 

-fo. 02 

-f-0. 01 

-fo.oi 

43 - 79 

IS 

26 

42.01 

58. 22 

0. 10 

V 

Bootis (seq.) . . . 


7 

6 

41 

30.24 

—0.37 

—0. 10 

4-0.01 

-fo, 01 

-fo. 01 

35.80 

IS 

27 

34 - "8 

58,28 

0. 04 

9 

Bootis 


7 

6 

47 

38. 13 

— 0. 36 

—0. 13 

-fo. 02 

4-0,01 

0. 00 

37 - 67 

15 

33 

35 - 9 <' 

58. 29 

0.03 

? 

Coronee (seq.) . . 

w. 

7 

6 

48 

58.63 

—0.34 

—0.13 

-1-0.05 

4-0.01 

0. 00 

58. 22 

IS 

34 

56-57 

58. .« 

0, 03 

B 

Serpentis .... 

E. 

7 

6 

58 

58.03 

-fo, 22 

—0.25 

H-o. 23 

-0.03 

0.00 

58. 20 

IS 

44 

56-49 

58.29 

0. 03 


Groom, 2320. , . 


7 

7 

20 

3-33 

-1-0.67 

4-0,30 

— 0.42 

—0. 09 

—0,01 

3-78 

16 

6 

2, 07 

158.29] 

’ • 

6 

Coron, Bor, , , . 


7 

7 

24 

17-39 

+ 0-35 

4-0. 18 

-1-0.03 

—0, 04 

—O.OI 

17, 90 

16 

10 

16.27 

58.37 

0. 05 

19 Ursae Minoris . . 

, 

7 

7 

28 

16. 81 

-fo. 96 

-|- -54 

—0.85 

— 0. 14 

—0,01 

17*31 

16 

14 

1.5*63 

[58.3*] 

• • 

r 

Heretdis 

i . 

7 

7 

30 

13-74 

-1-0.40 

4-0.23 

—0.03 

— 0, 05 

— 0.01 

14.28 

16 

16 

12. 68 

58.40 

0.08 

■n 

Ursee Minoris . , 

' . 

7 

7 

35 

2. 77 

4.0.96 

-|-o. 62 

—0.83 

—0, 14 

—0. 01 

3-37 

16 

21 

1,62 

[58-25] 

• • 

6 

Herculis 


7 

7 

44 

20. 06 

+0.37 

-fo.29 

-fo. 00 

— 0. 05 

— 0, 02 

20. 65 

16 

30 

18.97 

58. 32 

0.00 

f 

Herciilis 


7 

7 

50 

5 *. 23 

+0, 32 

-1-0.28 

-1-0. 09 

—0.04 

—0.02 

52. 86 

16 

36 

Si.*o 

58.34 

0. 02 

V 

Herculis 

E. 

7 

7 

52 

53 - 14 

4-0.35 

4-0.32 

+0.03 

—0.04 

— 0. 02 

53-78 

16 

38 

52.02 

58.24 

0.08 


fl/=-|.o".347 (circle W*); rt'^ = + o«.37i (circle E.); f=;o".oi9 (—with circle E.). 
(Hironometer No, 1519, at 7^ 0“ chron. time, 8*>45“ 58*.32 j;; o*.oi i slow, gaining o*.025 per hour. 
io»» 37 “ 8i» 451^581.23 
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Ti’anstts of stars observed at Wladvwostok, Siberia, by Lieut, ^ohn A. Norris, U. S. N, to determine the correction of sidereal chronometet 

Negiis 1519 . 


Date. 


Name of Star. 

1 

1 No. of threads. 

Transit over 
mean of threads. 

Flexure. 

Level. 

Azimuth. 

Aberration and 
coUimatinn. 


Rate. 

i 

Seconds of corr. 
transit 


R. 

A. 

Chron, coiTecdon, 

V, 

i88i. 





h. 

m. 

s. 

J. 

J*. 

s. 

s. 


j*. 

s. 

/4. 

m. 

j. 

/t. 

* 

m, j. 

s. 

July 22 

CL 

Camelop., S, P. . 

E. 

7 

7 

56 

21.36 

— 0. 22 

—0. 12 

+°-A 3 

—0, 

[1 

H-O.OS 

21.39 

4 

42 

16.79 

+8 

45 [55-40] 

. , 


a 

Ophiuchi 


7 

8 

43 

32.36 

+0.S4 

+0.04 

+0. 10 

4-0. 02 

+0.03 

33- 79 

17 

29 

28.30 


55-51 

0.06 


fi- 

Herculis ..... 


7 

8 

55 

55-43 

+0.30 

+0. 06 

+0. 05 

+0. 02 

+0.03 

55.89 

17 

41 

51.54 


SS.6S 

0. oS 



Draconib 


2 

8 

58 

9.8s 

+0.79 

+0. 15 

— 0. 29 

+0.05 

40. 02 

10. 56 

17 

44 

6. 10 


[55-54] 

, 



Herculib 


7 

9 

6 

J7- 55 

+0-34 

+0-15 

+0, 02 

+0. 02 

40. 02 

18. 10 

17 

52 

13.63 


SS-53 

0, 04 


€ 

Herculis 


7 

9 

7 

00 

+0.31 

+0. M 

+0.05 

-|-o. 02 

40. 02 

16.37 

17 

53 

1 1. 91 


55-54 

0. 03 


35 Draconis 

E. 

4 

9 

8 

52. 86 

+ I.OI 

-fg. S2 

—“•45 

+0.07 

40. 02 

54.03 

17 

54 

49.37 


[55-34] 

* . 



Draconis 

W. 

5 

9 

36 

36. C9 

— 0. 76 

—0.49 

—0.31 

— 0. it\ 

40. 01 

35-00 

iS 

22 

30. 92 


[55-92] 

, , 


(X 

L3Tni 


7 

9 

47 

2. 92 

— C). 35 

— 0. 19 

+0. 02 

— 0, 06 

0, 00 

2. 34 

18 

32 

58.06 


55.72 

0.15 


p 

I^yrai 

■ i 


9 

59 

49.67 

— 0. 32 

— 0. 14 

+0.04 

— 0. 05 

0. 00 

49. 20 

18 

45 

44.78 


55.58 

0. 01 


c 

Aguilcc. . , . , . 

1 

7 

10 

14 

5. 10 

— 0. 25 

U. 10 

+0. II 

— 0. 05 

0. 00 

4. 81 

19 

0 

0. 32 


55-51 

0. 06 


y 

Cygni 


7 

II 

32 

6. 32 

— 0. 36 

0. 00 

+0, 02 

— 0. 06 

— u. 04 

5.88 

20 

z8 

^•32 


SS-44 

0. 13 


B 

Delphini 


7 

11 

41 

40. 41 

—0. 24 

—0. 13 

+0. 11 

— 0. 05 

—0. 04 

40, 06 

20 

27 

35-66 


55- 60 

0,03 



Groom. 3241 . . . 


7 

II 

44 

41.43 

— 0. 78 

—0.41, 

“O' 33 

— 0. 

'5 

I —0. 04 

39.69 

20 

30 

35.02 


[55-33] 

. . 


a 

Cygni 

w. 

7 

II 

51 

31.55 

—0. 39 

— 0. 22 

— 0. 09 

— 0. 06 

— 0,04 

30.75 

20 

37 

26.36 


55-61 

0.04 


= +0^.183 (circle E,); rt'' = -4- o^.aoS (civclc W.); f = 0^.030 (+ with circle E.). 
Cliroiicjmcler No, 1519, nl ro>» o’" chron, time, 8*^ 45«» 55".S7 o“‘Oi8 slow, gaining 0^.023 per hour. 

ioi>39m 8‘i45«'S5H.56 


23 

r 

('oronn- 

W. 

7 

6 

51 

53.00 

— 0. 30 

—0, 18 

+0. 02 

+0.03 

4-0, 02 

5*. 59 

15 

37 

47.66 

+8 45 55.07 

0. 08 


(i 

Serpentis . . . . 


7 

6 

54 

50. 12 

— 0, 25 

—0. 16 

H-o. 03 

+0.03 

4-0. 02 

49* 79 

^5 

40 

44-85 

55.06 

0.09 


e 

Serpentis , . . , 


7 

6 

59 

1.50 

— 0. 22 

—0. 14 

+fi. 04 

+0.03 

4-0. 02 

1.23 

15 

44 

56.43 

55-20 

0.05 


c 

Ursoe Minoris , . 


7 

7 

2 

28. 07 

—I. 10 

—0.73 

—0. 20 

+0.13 

4-0. 01 

26. 18 

^5 

48 

20. 89 

[54- 71] 

. . 


y 

Serpentis . , , , 


7 

7 

5 

5.86 

—0, 26 

— 0. 17 

+0.03 

+0.03 

4-0. 01 

5-50 

XS 

51 

0. 58 

55-08 

0.07 


e 

Coron. Hor. . . . 


7 

7 

6 

47-83 

— 0. 30 

— 0. 20 

+0. 02 

+0.03 

+0. 01 

47-39 

^5 

52 

42.70 

SS-3I 

0, 16 



Groom, 2320 . , . 


7 

7 

20 

8. 06 

0. 67 

~o. 31 

— 0. 08 

+0. 07 

4-0, 01 

7.08 

i6 

6 

1.82 

[54- 74] 

. . 


6 

Coron. Bor. mecl. 


7 

7 

24 

21.39 

“-0. 35 

— 0. 14 

4-0. 01 

+0-03 

4-0. 01 

20.95 

16 

10 

16. 19 

55-24 

0.09 


19 

Urstxj Minoris , . 


7 

7 

28 

21, 89 

— 0. 96 

-~o. 32 

—0. 16 

4-0. II 

0, 00 

20. 56 

16 

14 

15.24 

[54-68] 

. « 


r 

Herculis 


7 

7 

30 

17.94 

—0. 40 

— 0. 12 

T-0, 01 

+0.04 

0. 00 

17-45 

16 

]6 

12. 58 

55-13 

0.02 


“ 

Herculis 

w. 

7 

7 

34 

3. 93 

-~o. 25 

— 0. 06 

-fo. 04 

+0.03 

0, 00 

3-69 

16 

19 

58.75 

55- 06 

0,09 



Groom. 2373 . . . 

E. 

7 

I 7 

49 

51-33 

+*-o6 

+ 1. 02 

+0. 14 

—0. 26 

0. 00 

53-29 

16 

35 

48.23 

[54- 94] 

. . 


V 

Herculis ! . 

, 7 

7 


56. 20 

4-0, ^1; ' 

4-0. 

—0. 00 

— 0. 07 ' 

0. 00 

?6. 70 

16 

’?8 

41. 04 


0. 00 


a 

Camelop. S. P. , 


7 

7 

J 

56 

32, 16 

n'-'* 

— 0, 22 1 

1 - .j* 

—0. 18 

— 0. 12 

j +0.06 i 

1 0. 00 i 

t J 

21, 70 

4 

42 

lO. 84 ' 

jj* 

[55- 14] 



49 

Herculis 


7 

8 

0 

47.83 

+0.25 

-fo. 17 

1 —0. 03 

— 0, 06 

0. 00 

48. 16 

16 

46 

43* 2S 

55.09 

0. 06 


H 

Ophiuchi 


7 

8 

6 

10. 23 

+0-23 

-fo. 18 

1 —0. 03 

0.06 

•—0, 01 

1 10-55 

16 

52 

5- 71 

55-17 

0. 02 


8 

Herculis 


7 

8 

9 

51.67 

+0.31 

+0.27 

— 0. 01 

— 0. 07 

— 0. 01 

52, lO 

16 

55 

47-40 

55-24 

0, 09 


d 

Herculis 


7 ; 

8 

II 

20, 23 

+0.33 

+0,29 

— 0, 01 

— 0. 07 

—0. 01 

20. 76 

16 

57 

15-93 

ss- 17 

0, 02 


Go 

Herculis 


7 

8 

13 

59- 63 

-|-o, 24 

+0.23 

1 —0. 03 

— 0. 06 

— 0. 01 

0. 00 

16 

59 

55- 13 

55- 13 

0. 02 

19 

tl, Camelop, S. P. 


7 

8 

17 

8.54 

—^0. 80 

. — 0. 80 

—0.23 

4-0. 14 

— 0. 01 

6. 84 

5 

3 

2, 19 

[55.35] 

. . 


ay 

Herculis 


7 

8 

23 

21. 27 

+0.25 

+0.29 

—0,03 

— 0,06 

— 0. Ol‘ 

21. 71 

17 

9 

16.83 

55- 1* 

0.03 


6 

Herculis 

E. 

7 

8 

24 

16. 30 

+0.29 

+0.34 

—0. 02 

— 0,06 

— 0, 01 

16.84 

17 

10 

11.99 

55- 15 

0.00 


+ o».07i (circle W,)i «" = — o“.o53 (circle E,)j £- = o",04i ( — with circle E,). 
Chronometer No. 1519, at 45^“ chron, time, 81^45“ 5S".iS dt o».oi2 slow, gaining 08.019 per hour, 
lohso™ 8h45m55-,a9 
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TELEGKAPHIO DETEBMEsTATION OF LONGITUDES 


Th^nsits of stars cbssrvsdat Nagasaki, Japan, by Lieut Commander C. H. Davis, U. S. N, io determine the correctivn of sidereal chronome- 

ter Negus 1254. 


Date. 

Name of Star. 

43 

1 

No. of threads. 

Transit over 
mean of threads. 

Flexure, 

i 

'L 

Aberration and 
coUimation. 

Rate. 

Seconds of coir, 
transit 

R. A. 

Chron. correction. 

1881. 




h . 

fji . 

r. 

s . 

s. 

r. 

s. 

j. 


A , 

m . 

s. 

A . 

m , J. 

July 22 

K Ophiuchi 


7 

8 

15 

So-SS 

— 0. 50 

— 0. 06 

— 0. 17 

— 0. 01 

—0.06 

49- 75 

16 

52 

5.72 

+8 

36 15-97 


e Herculis 


7 

8 

19 

32. 11 

—0.63 

— 0. 05 

—0. 01 

— 0, 01 

— Oi 06 

31-35 

16 

55 

47-41 


16. 06 


8 Urss Minoris . . 


7 

8 

21 

59. II 

— 2. 60 

— 0. 15 

+2. 45 

— 0. 07 

•—0, 05* 

58.69 

16 

58 

13.80 


[15-11] 


^ Draconis 


7 

8 

32 

13' 64 

— 1. II 

—0. II 

+0.58 

— 0. 02 

—0.04 

12.94 

17 

8 

29. 24 


[16.30] 


6 Herculis ..... 

, 

7 

8 

33 

56. S8 

— 0. 39 

— 0. 07 

— 0.06 

— 0,01 

— 0. 03 

55-82 

17 

10 

12. 00 


16. 18 


IV Hereulis 


7 

8 

34 

41.83 

— 0. 67 

— 0. 08 

+0.04 

— 0. 01 

—0.03 

41.08 

17 

10 

57- 32 


16. 24 


a Ophiuchi 

W. 

7 

8 

S3 

13. 16 

— 0. 52 

— 0.09 

-0.15 

— 0. 01 

0. 00 

12. 39 

17 

29 

28.31 


15-93 


P Ophiuchi 

E. 

7 

9 

£ 

23.34 

+0.4S 

— 0. 25 

— 0. 12 

— 0. 03 

"i-o, oi 

23-43 

17 

37 

39.46 


16. 03 


ft Herculis 


7 

9 

5 

3S-II 

+0. 61 

— 0. 32 

— 0. 02 

— 0. 03 

-|-o. 02 

35-37 

17 

41 

51-54 


16. 17 


Draconis 


7 

9 

7 

48.47 

+1.36 

—0. 72 

+0. 52 

— 0. 09 

+0. 02 

49- 56 

17 

44 

6. 10 


[16.54] 


B Herculis 


7 

9 

15 

57-^3 

+0.68 

— 0. 38 

-{-0. 02 

— 0. 03 

+0.04 

57- 56 

17 

52 

13-63 


16. 07 


f Herculis 


7 

9 

16 

55-57 

+0.62 

— 0. 35 

—0. 02 

— 0. 03 

+0.04 

55-83 

17 

53 

11.91 


16. 08 


35 Draconis 


6 

9 

18 

31- 85 

+1.72 

— 1. 00 

+0. 77 

— 0. 12 

+0.04 

33- a* 

17 

54 

49-37 


L16.11] 


il Ursee Minoris . . 


7 

9 

34 

24.74 

+S-34 

—2. 83 

+3-40 

—0.44 

+0.07 

30.28 

18 

10 

45-64 


[15-36] 


109 Herculis 

E. 

7 

9 

42 

25.07 

+0-S7 

—0.28 

— 0. 05 

03 

^^0. 08 

25-36 

18 

iS 

41.29 


15-93 


0. 09 
0 . 00 


O. 12 

o, iS 
o. 14 

0.03 

0, II 

O. 01 
0 « 02 


0. 13 


= — 0*435 (cirde W.) ; o'' = — o«,249 (cirde E.) ; ^ = o"-0o8 (— with drde E.). 
Chronometer No. 1254, at 54® chron. time, 36*" i6».o6 ^ o*.023 slow, losing 0“.098 per hour. 
10^41“ 8*» 36^*1 16*. 24 


July 23 


A 

Draconis 

E. 

7 

7 

SI 

57.35 

+ 1 . 22 

+0.07 

—2. 29 

+0, 20 

— 0. 08 

56.47 

16 

28 

15-44 

+8 36 [18.97J 

. . 


Groom. 2373. . , 


7 

7 

59 

32.98 

+1.79 

+0- 14 

•^69 

-f-o -33 

— 0. 07 

30.48 

16 

35 

48. 24 

[17.76 

• • 

V 

Herculis ..... 


7 

8 

2 

33-83 

+0.69 

+0.06 

— 0. 20 

+0.09 

— 0. 06 

33 - 41 

16 

38 

51-94 

18.53 

0. 03 

49 

Herculis 


7 

8 

10 

23- 73 

-1-0.53 

+0.03 

+0 . 44 

+0.07 

— 0. OS 

24.78 

16 

46 

43 - as 

18.47 

0.03 

K 

Ophiuchi 


7 

8 

IS 

46.03 

+0.50 

+0.05 

+0.56 

4 - 0.07 

—0. 04 

47.17 

16 

52 

5 - 71 

18. 54 

0.04 

e 

Herculis 


7 

8 

19 

28. 06 

-t-0.63 

“|-0, 08 

+0.05 

-1-0. 08 

— 0.04 

28.86 

x6 

55 

47.40 

18. 54 

0. 04 

d 

Herculis 


7 

8 

20 

56.72 

+0.65 

' “f“0. 08 

—0.03 

+0.09 

—0.03 

57.48 

16 

57 

15-93 

18.45 

0. 05 

60 Herculis 


7 

8 

23 

35-51 

+0.52 

+0. 08 

+0.49 

4-0-07 

—0.03 

36.64 

r6 

59 

55 - 12 

18.48 

0. 02 

f 

Draconis 


7 

8 

32 

ii. IS 

+1. II 

-1-0. 13 

— 1.89 

4-0-17 

— 0. 01 

10.66 

17 

8 

29. 20 

[18. 54 ] 

- • 

6 

Herculis 

E. 

7 

8 

33 

52.60 

+ 0*59 

+0. 07 

+0.21 ■ 

+0. 08 

—0, 01 

53 - 54 

17 

10 

XI . 99 

18.45 

0. 05 

a 

Ophiuchi 

W. 

7 

7 

7 

*8 

0 

53 

I 

9 - 75 
26. 54 

33.38 

—0.52 

—1. 21 

+0.12 

+0.28 

+0.14 

+0.53 
-^2. AA 

—0. 11 

— 0. 30 

— 0. 12 

-f-O. 02 
+0.04 
+0.04 

9 - 79 
22.91 

17 

17 

17 

29 

37 

28.30 

41.68 

18.51 

[18. 77] 

18. 56 

0. 01 


Herculis 


7 

9 

5 

— 0.61 

+0. IS 

32.98 

41 

51-54 

0. 06 

Draconis 


7 

9 

7 

52.08 

—1.36 

+0.32 

— 3 - II 

35 

+ 0 . OS 

47- 63 

17 

44 

6. 05 

ri 8 ., 42 ] 

• - 

s 

f 

Herculis 

Herculis 


7 

7 

9 

9 

15 

16 

55-82 

S 3 - 80 

—0.68 

—0. 62 

-(-0.19 

+0.17 

-0. IS 
+0. 10 

--0, 13 

—0. 12 

+0. 06 
-}-o, 06 

55 - II 

53-39 

17 

17 

52 

53 

13.62 

II. 91 

18.51 

18. 52 

0.01 

0, 02 

35 Draconis 


7 

9 

18 

37.30 

—1, 72 

+0.50 

'- 4 - 63 

— 0. 47 

+0- 07 

31.05 

17 

54 

49.31 

[18.26] 

• • 

0 

Herculis 

w. 

7 

9 

26 

39-54 

— 0. 62 

+0,14 

+0. 12 

— 0. 12 

-|-o. 08 

39 - 14 

18 

2 

57 - 54 

18.40 

0. 10 


a'=:+ i".4i 6 (drde E.); o" =+i*.496 (cirde W.); c=o*.o89 (+ with drde E.). 
Chronometer No, 1254, at 8** 40® chron, time, 8^ 36“ i8".5o o*'009 alow, losing 0M02 per hour, 

loh 52® 8h 36® i8*.72 
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m JAPAir, OHDTA, Airo the bast indies. 


IVansiU of stars observed at Shanghai^ China^ by Lieut Commander F, M. Green^ U, S. JV., to determine the correction of sidereal chronometer 

Negus 1295. 


Date. 

Name of Star, 

1 

No. of threads. 

Transit over 
mean of threads. 

Flexure. 

Level. 

Azimuth. 

Aberration and 
colliniaiion. 

Rate. 

Seconds of corr. 
transit. 

R. A. 

Chron. correction. 


1881. 





h. 

m. 

j. 

j. 

J. 


s. 

s. 

•f* 

h. 

m. 

s. 

h. 

m. 

f. 

s. 

July 19 

c 

Herculis 

W. 

7 

8 

31 

29*43 

— 0. 65 

— 0. 04 

, 0. 00 

- 0 * 55 

+0. 01 

28. 20 

16 

36 

51-18 

+8 

5 

22. 98 

0. 04 


e 

Herculis 

. 

7 

8 

50 

25.78 

— 0. 64 

—0. II 

0. 00 

— 0. ss 

-|-0. 01 

24.49 

16 

55 

47-44 



22. 95 

0. 01 


B 

Ursoe Minoris . . 


7 

8 

52 

56.69 

— 2. 56 

-0.51 

■fi.04 

—3-48 

+0. 01 

SI- 19 

16 

58 

14. 18 



[22. 99] 



c 

Draconis 


7 

9 

3 

8.51 

— I. II 

— 0. 30 

+0.25 

— L15 

+0, 01 

6. 21 

17 

8 

29 - 34 



[23- 13] 

• • 


8 



7 

0 

A 

CO. AC 

— 0. 60 

— 0. IQ 

— 0. 02 

— 0. 52 

0. 00 

49. 12 

17 

10 

12.02 



22. 90 

0. 04 


a 

Ophiudii 


6 

y 

9 

*T 

24 

6. 42 

— 0-53 

— 0. 18 

— 0. 06 

—0.48 

0. 00 

5 - 17 

17 

29 

28. 32 



23. 15 

0. 21 


00 

Draconis 


7 

9 

32 

21. 68 

— I. 21 

— 0.42 

+0.30 

—1.30 

0. 00 

19.05 

17 

37 

41.82 



[22- 77] 

- • 


y 

Draconis 

w. 

7 

0 

^8 

46.^62 

— I. ^6 

—0, 4 7 

4 - 0 . -^Q 

— I* S 3 

0. 00 

43. 65 

17 

44 

6. 22 


5 

[32.57] 

, , 


A. 

Herculis 

E. 

7 

y 

9 

47 

47*99 

+0.63 

—0. 07 

0. 00 

+0.58 

0. 00 

49-13 

17 

S 3 

11.93 

+8 

5 

22. 80 

0. 14 


35 

Draconis 

. 

6 

9 

49 

23.17 

+1.70 

— 0. 25 

0. 00 

-f-2.26 

0. 00 

26.88 

17 

54 

49-55 



[22. 67] 

• ■ 


0 

Herculis 

. 

7 

9 

57 

33-48 

+0.63 

— 0. II 

0, 00 

+0. 58 

0. 00 

34-58 

18 

2 

57-56 



22. 98 

0. 04 



Ursm Minoris . . 

. 

7 

10 

5 

II. 86 

+5.29 

-I* IS 

0.00 

+8.63 

0. 00 

24.63 

18 

10 

46.32 



[21.69] 

• * 


B 

Aquiloe 

. 

7 

10 

48 

53-40 

+ 0 -SS 

—0. 16 

0.00 

+ 0-53 

— 0, 01 

54-31 

iS 

54 

17.14 



22. 83 

0. 11 


f 

Aquiloe 

E. 

7 

10 

54 

36.46 

+0.54 

—0. 13 

0. 00 

+0.52 

■—0. 01 

37-38 

19 

0 

0.31 

+8 

5 

22.93 

0. 01 


tf =: — o«,i8 (circle W.); =o*.oo (cirdc E.); c = o«.49 (+ with circle E.). 
Chronometer No. 1295, at 91^ 42™ chron. lime, 8**5”'22*,94 J^o“,025 slowj gaining o.oi per hour, 
lob 22“ 8^1 5™ 22».93 


Tf Urste Minoris . . 

W. 

7 

8 IS 40. 36 

1,62 

—0.09 

+0-23 

— 0. 99 

— 0. 02 

37-87 

16 21 I. 39 

+8 5 [23-52] 

. . 

A Ophiuchi 


7 

8 19 35-69 

— 0.48 

— 0. 03 

— 0.04 

—0.24 

—0. 02 

34-88 

16 24 58.32 

23*44 

o, 17 

^ Herculis ..... 


7 

8 Qi 28. CO 

— 0. 6c 

— 0. 04 

0.00 

— 0. 28 

—0. 02 

27*51 

16 36 51. 16 

23 - 6s 

0.04 

K Ophiuchi 


i 

7 

8 46 43.01 

— 0. 52 

— 0. 07 

— 0. 03 

—0.24 

““0. 01 

42. 14 

16 52 5.72 

23-58 

0.03 

B , Herculis 


7 

8 so 24. 87 

— 0. 64 

— 0. 30 

0. 00 

— 0. 28 

— 0. 01 

23,64 

16 55 47.42 

23. 78 

,0. 17 

B Ursre Minoris . . 


7 

8 52 55.04 

—2. 56 

—0. 70 

+0.46 

-1.78 

0. 00 

50-46 

16 58 13. 92 

[23- 46] 

• • 

a Herculis 

W. 

7 

9 3 54- u6 

— 0.54 

— 0. 19 

—0. 02 

— 0. 25 

0. 00 

53-06 

17 9 16.85 

+8 5 23,79 

0. 18 

a Ophiuclii 

E. 

7 

9 24 3-57 

+ 0 - S 3 

-|-o. 04 

+0. 20 

+ 0.29 

0. 00 

4-63 

17 29 28.31 

+8 5 23, 68 

0. 07 

BO Draconis 


7 

9 32 17.36 

+1.21 

+0.09 

—1.03 

+0.77 

0. 00 

18.40 

17 37 41-75 

[23- 35 ] 

• • 

jit Herculis 


7 

9 36 27. 01 

-|-o. 62 

+0.03 

+0.04 

+0. 3 * 

0. 00 

28. 02 

17 41 51-55 

23- S 3 

0. 08 

^ Herculis 


7 

9 47 47-30 

+0.63 

+0.05 

+0. 02 

+0.32 

-|-0. 01 

48-33 

17 S 3 11-92 

23-59 

0. 02 

0 Herculis 


7 

9 57 32-93 

+0-63 

+0.05 

+0.03 

+0-32 

+0. 02 

33-98 

18 2 57. 55 

23-57 

0.04 

^ Urste Minoris . . 


7 

10 5 20. 29 

+ 5 - *9 

+0. 58 

— 8.49 

+ 4 - 74 

4-0. 02 

22.43 

18 10 45. 86 

[23-43] 

* • 

109 Herculis 

E. 

7 

10 13 16. 74 

+0. 58 

+0.04 

-|-0 11 

+0-30 

4.0.^02 

17-79 

18 18 41.30 

23.51 

0. 10 


— o».o8 (circle W.); <7''= + o“.6i (circle E.); f = o*.26 (+with cirde E.V 
Chronometer No. 1295 at 9** 13® chron. time, 5“' 23».6i J; o».024 slow, losing o«.02 per hour. 
10b 30® 8^ 5“^ 23*.64 
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TBLDGBAPH30 DBTBRMDirATIOir OF LONOITODBB 


Thmnt, of Sian observed at Nagasaki, Japan, by Lieut. Coumander C. N Daois. U. S. N. to determine the mrecthfi of sidereal chro^ 

Negus 1254. 


Date. 


1881. 
July 19 


Name of Star. 


Groom. 2373 . . 
49 Herculis .... 
nc Ophiuchi. . . . 
e Herculis .... 
60 Herculis .... 
C Draconis. . . . 
6 Herculis .... 
9r Herculis .... 

a Ophiuchi. . . . 
00 Druconis. . . . 

fi Herculis . , . . 

Draconis. . . . 
0 Herculis . . . . 
f Herculis . . . . 
35 Draconis. , . . 
7a Ophiuchi. . . . 

0 Herculis . . . . 


W. 


1 

Tnmbit over 
mean of threads. 


1 

1 



conds of corr. 
transit ! 

1 





1 



< 

1 

cn 


h. 

m. 

X. 

X. 

X. 

f. 

X. 

X. 

X. 

7 

7 

59 

39-77 

— 1.79 

+0. 10 

4.1.01 

+1.01 

—0.09 

40, 01 

7 

8 

10 

34.73 

- 0-53 

—0,03 

—0. lO 

+0.22 

— 0. 07 

34. 22 

7 

8 

IS 

57.1a 

—0, 50 

—0. 02 

—0. 12 

+0.22 

—0.06 

58-64 

7 

8 

19 

38. 7 .* 

—0.63 

— 0. 01 

1 

p 

M 

0 

+0-25 

— 0. OS 

38-17 

7 

8 

23 

46.63 

—0.52 

0.00 

—0. II 

+^.22 

—0.04 

46. 18 

7 

8 

32 

20. 31 

—I. II 

—0,0$ 

-1-0. 41 

+0 . 53 

—0.03 

20.06 

7 

8 

34 

3.27 

“ 0-59 

—0.03 ! 

— 0. 05 

+0.24 

—0.03 

2. 81 

7 

8 

34 

48.47 

— 0. 67 

— 0.04 

+<'-03 

+0.27 

— 0. 02 

48.04 

7 

8 

53 

19. 12 

+0. 52 

— 0.09 

—0. 11 

1 — 0.36 

+0.01 

19-09 

7 

9 

• 

I 

3'- 39 

+1.21 

-0 . 35 

+ 0-53 

— 0. 97 

+0. 02 

31-82 

7 

9 

S 

42.15 

+0. 61 

— 0. 13 

—0.03 

—0.40 

+0.03 

42. 33 

7 

9 

7 

56.44 

+1-36 

—0.24 

+0,66 

—0.15 

-(-0-03 

57,10 

7 

9 

16 

4- *4 

-1-0.68 

-0. 15 

+0.03 

—0.44 

+0-0S 

4. 41 

7 

9 

17 

2. JO 

-1-0. 62 

—0, 14 

-><0,02 

— 0.40 

-1-0-05 

2.61 

5 

9 

18 

39-75 

-I-I-72 

-<0.40 

+0.99 

-1.56 

+0-03 

40 . 55 

7 

9 

as 

37-20 

-Ho. so 

—0.09 

— 0. 13 

-=0. 36 

-1-0.07 

37. 19 

7 

9 

26 

48.26 

-1-0.62 

—0. II 

—0,03 

—0.40 

-1-0-07 

48,41 


R.A. 


C*hron. correction. 


A, nu 
16 3 S 
lO 415 
16 £2 
16 SS 

16 S9 

17 8 
17 10 
17 10 

17 29 
17 37 
17 41 
17 44 
17 52 
17 S 3 

17 54 

18 I 

18 2 


X. 

4 ii .58 

43.28 

5-74 

47.44 

55. *5 

29.34 

12.02 

57.35 

28. 32 
41.83 

S'-Sf> 
6. 22 

13- <>5 
iJ -93 
<W- 55 
4r>.28 
57- 5<' 


h. 

+8 


m, 

3O 


X, 

[ 8 . 57 ]| 
9. 06 
9. 10 

9. 27 

8.97 

L 9 . 2 «]| 

9.21 

9.31 

9. 23 

[I0.0I]| 

9. .33 
[9. i2]| 
9.24 

9. 32 

[9.oo]| 

9.09 

9.15 


o. 13 
0.09 
0.08 

O. 22 

0.02 

O. 12 

0.04 

o. 14 

O. OS 
0.13 

O. 10 

0.04 


rt- = _0..30S (drdeW.); «" = — 0*319 (cirele K.); f=.o'.234(— »ill» drcle K). 
Chronometer No. 1254, at 81*40'“ diron. time, 8»36>“9'.i9 J:0'.023 blow, loaing 0..I07 iier liimr. 
ioi>a5>» 8 '* 36 '“ 9..36 


ly 21 


y 

Herculis 

B. 

7 

7 

40 

39.24 

+0.56 

— 0, 08 

—0.05 

+0. 06 

—0.07 

39.66 

16 

16 

43.47 

-1-8 36 13.81 

0,06 

V 

Uistu Minorlb . . 


6 

7 

44 

45-46 

+1-63 

—0. 28 

+0. 61 

- 1 - 0.23 

—0. 06 

47-59 

16 

21 

1-39 

[1.1. 80] 

• • 

fi 

Herculis 


7 

7 

48 

55 - *3 

+ 0-57 

—0.09 

—0.04 

+0. 06 

—0.05 

55.58 

16 

25 

9-49 

13-91 

0.04 

A 

Draconis 


7 

7 

SI 

59.72 

+ 1.22 

—0. 18 

+ 0-35 

+0,15 

— 0 . 0 S 

1.21 

16 

28 

15-54 

[ 14 - 33 ] 

• • 


Groom. 3373. . . 


7 

7 

59 

32 , 34 

+1.79 

—0.30 

4-0.71 

+0. 26 

—0.04 

34-76 

16 

35 

48.41 

[13-65] 

• . 

v 

Herculis ..... 


6 

8 

2 

37-51 

+0.69 

—0. 12 

+0.03 

-fo-07 

—0,03 

38. IS 

16 

38 

SI - 97 

13. 82 

U.OS 

49 

Herculis 


7 

8 

10 

29. 01 

+ 0-53 

—0.09 

-9. 07 

+0.06 

— 0. 02 

29.42 

16 

46 

43- *7 

13.85 

0.02 

K 

Ophiuchi 

E. 

7 

8 

15 

51.48 

+0.50 

—0.07 

0.09 

+0. 06 

— O.OI 

51-87 

16 

52 

^-73 

13.86 

0.01 

e 

Herculis 

W. 

7 

8 

19 

34-04 

—a 63 

+0.04 

—0.01 

—0. II 

0.00 

33-33 

16 

55 

47.42 

14.09 

0, 22 

1 . 

UrsceMinoris . . 


5 

8 

22 

1.46 

—2. 60 

+0.15 

+2.02 

—0.67 

0. 00 

0.36 • 

16 

58 

13*94 

[13-58] 

• * 

f 

Draconis ^ 


7 

8 

32 

IS- 91 

— I. ir 

•+.0.04 

+0.48 

— 0. 22 

+0.01 

IS- II 

17 

8 

29, 27 

[14- 16] 

• . 

IT 

Herculis 


7 

8 

34 

44- a6 

—0.67 

0.00 

+0.03 

—0. 11 

+0.02 

43-53 

17 

10 

57-33 

13.80 

0, 07 

a 

Ophiuchi 


7 

8 

53 

>5- 3a 

— 0. 52 

—0.09 

—0. 13 

—0.09 

+0.0S 

14-54 

17 

29 

28.31 

13-77 

a 10 

8 

Ophiuchi 


7 

9 

I 

26.41 

—0. 48 

— 0.06 

— 0. 17 

—0.09 

+0,06 

as- 67 

17 

37 

39.46 

13.79 

0.08 

fi 

Herculis 


7 

9 

5 

38.26 

— 0. 61 

— 0.06 

—0.04 

—0. 10 

+0. 07 

37- Sa 

17 

41 

51.56 

14.04 

0. 17 


Drucoms 


1 

9 

7 

53-4* 

—1.36 

—0. 12 

+0-75 

— 0. 30 

+0.07 

52.46 

17 

44 

6. 14 

[13.68] 

' • 

35 

Draconis 

w. 

7 

9 

18 

37-01 

•—1. 73 

— 0.20 

+1. 11 

— o. 40 

+0.09 

35.89 

17 

54 

49.43 

[13.54] 

.. 


o' = — 0'.2i4 (elide E.); o" =s — o*.36o (cirde W.)s r = o' 4»73 (+ wi* 

Chionometer No. 1254, at 8'' 23'“ chron. time, 8^ 36'“ 13*.87 ± o*.023 slow, losing o».o93 per hour. 
io*» 33« 36*“ 14**07 
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Transits of stars observed at Shanghai^ Chtfia^ by LttuU Commander T, M Green^ U* S. iV!, to determine the correction of sidereal chronometer 


Negus 1295. 


Date. 


Name of Star, 

1 

Transit 

over 





*0 

mean of threads. 2 

B 

TJ* 



& 

0 







a 

Z 



E 

1-1 

1881. 




h. 

m. 

s. s. 

J. 

July 26 

V 

Pegasi E. 

7 

14 

32 

0. 81 +0. 63 

H-o. 25 


X 

Pegasi 

7 

14 

35 

22. 4.5 +0. 59 

+0.23 



Pegasi 

7 

14 

38 

50. 14 -|-o. 60 

+0.24 


i 

Cephei 

7 

14 

40 

14,26 +1. 10 

+0.44 


fi 

Pegasi 

7 

14 

52 

35, 56 +0. 62 

-j-0. 12 


a 

Pegasi 1 

5 

14 

S3 

23.17 +0.54 

4-0. 09 


It 

Cephei E. 1 

7 

H 

S9 

6.72 4-1.52 

+0. 19 


y 

Pisdum W. 

7 

IS 

5 

35.12 —0.48 

+0.05 


0 

Cephei 

7 

15 

8 

45. 96 -—1. 16 

+0. IS 


V 

Pegasi 

7 

IS 

14 

S- <>S -o- 59 

-|-o. 08 


H 

Piscium 

4 

IS 

16 

32. 08 1 -^0. 50 

+0.07 


70 

Pegasi W. 

6 

is 

17 

45- 33 -"0- S3 

+0.09 



§ a 


corr. 







1 

4 


0 Iff 

■ 3 | 


R. A. 

Chron. correctioii. 

V. 

1 

""8 

i 

e a 

8 









1 

U 

CO 







j. 

S. 

s. 

J*. 

h . 

/;/. 

s. 

//. 

M , f. 

S. 

+ 0-34 

-1- 1-87 

— 0 . 01 

3-89 

22 

37 

29. 20 

+8 

5 25. 3 > 

0,05 

+ I.6I 

+ 1.77 

— 0. 01 

26. 64 

22 

40 

51.86 


25.22 

0. 03 

+ 1.42 

4 1.78 

—0. 01 

54 ' 17 

22 

44 

19.49 


25.32 

0. 06 

—14. 11 

4 - 3-94 

—0. 01 

5.62 

22 

4 S 

31.48 


[25. 86] 

. . 

+ 78 

I. 84 

0. 00 

38.92 

22 

S8 

4.24 


25.32 

0. 06 

+ 3- 06 

-j- 1. 68 

0. 00 

28.54 

22 

S8 

53.84 


25. 30 

0. 04 

—27. 07 

4- 6.20 

0. 00 

47 - Sf’ 

23 

4 

12. 88 

+8 

5 [25.32] 

• • 

+ 5-03 

- 1-59 

0. 00 

38.13 

23 

11 

3 .SS 

+8 

5 25. 42 

0. 16 

—16. 19 

- ^ IS 

0. 00 

24.61 

23 

13 

49. 68 


[25. 07] 

• • 

+ 1.68 

— I. 72 

0, 00 

5. 10 

23 

19 

30.21 


25. II 

0.15 

+ 4-55 

— 1.60 

4-0.01 

34.61 

23 

21 

59 . 82 


25. 21 

0. 05 

+ 3-52 

-- 1.63 

4.0. 01 

46.79 

23 

23 

11.93 


25- 14 

0. 12 


= + 10^.34 (circle K.) ; = -(- io“.5o (circle W.); r = i“.6i (-{- with circle K.). 

Chronometer No. 12951 at 15^ o'” chron, lime, 8*^ 5*” 25'*,26 o*.o22 slow, losing o*,p2 per hour. 

Ill' 7'” S1'5«'25M8 


y 

Ilerculls 

W. 

7 

8 

II 

20. 54 

— 0.57 

—0. 19 

-0.44 

- 1-73 

—0. 02 

17.59 

16 

16 

43.40 

+8 

5 

25.81 

0. 05 

w 

Herculis 


7 

8 

M 

35 - 92 

—0.54 

—0. 20 

— 0.61 

- 1,68 

—0. 02 

32.87 

16 

19 

58. 71 



25-84 

0. 02 

V 

Ursro Min oris . . 


S 

8 

IS 

38. 41 

— 1.62 

— 0, 65 

+ 6.03 

- 6. 75 

—0. 02 

35-39 

16 

21 

0. 91 



[25- 52] 

. . 

X 

Ophiiichi 

. 

7 

8 

19 

35 - 77 

0. 48 

—0. 21 

— 0. 98 

— 1.^)3 

— 0. 02 

32.45 

16 

24 

58. 26 



25.81 

0, 05 

A 

Draconis 

. 

7 

8 

22 

52.23 

— I. 21 

“O.55 

+ 3.48 

- 4. 56 

—0, 02 

49.37 

16 

28 

15.23 



[25.86] 

. . 

>* 

Ilerculls 

W. 

7 

8 

31 

27 . 97 

— 0. 65 

—0. 25 

+ 0.24 

— r.92 

— 0. 01 

25-38 

l6 

36 

51.07 

+8 

5 

25.69 

0. 17 

f 

Ursa; Minoris . , 

E. 

7 

8 

52 

51-95 

+2.56 

+ 0 . 75 

—20, 19 

+12. 36 

— 0. 01 

47-42 

16 

S8 

13. 10 

H*® 

5 [25.68] 

. . 

a 

Hcrculi.s 


7 

9 

3 

47.49 

+ 0 - 54 

-|-o. 16 

+ 1.04 

+ 1.72 

0, 00 

SO. 85 

17 

9 

16. 80 



25.95 

0. 09 


Herculis 


7 

9 

4 

42.96 

+0. 60 

+0. 18 ' 

+ 0.42 

+ 1.84 

0. 00 

46. 00 

17 

10 

11.95 



25 . 95 

0. 09 

a 

Ophiuchi 


7 

9 

23 

58.93 

+0.48 

+0. 1 6 

+ I. IS 

H- I- 71 

0. 00 

2. 43 

17 

29 

28. 27 



25.84 

0. 02 


Herculis 


7 

9 

36 

22. 65 

+0. 62 

-1-0. 18 

+ 0.24 

+ 1.89 

0. 00 

25. 58 

17 

41 

51-50 



24. 92 

0. 06 

f 

Herculis 


7 

9 

47 

43.08 

+0.63 

+ 0.15 

+ 0. 14 

+ 1.91 

+0. 01 

45.92 

17 

S 3 

11.87 



25.95 

0. 09 

109 

Herculis 

E. 

7 

10 

13 

12. 16 

+0.58 

+0. 20 

-|- 0.62 

•"I* I. 80 

+ Q .02 

15- 38 

18 

18 

41.27 

+8 

5 

25.89 

0. 03 


d = — 2".03 (circle W.) ; = + 3“, 51 (circle K.); c— i*.65 (-J- with circle E.). 

Chronometei No. 1295, at 91^ 12™ chron. time, 8*^ 5'«25".86 o“.oi8 slow, losing o“.02 per hour, 
10*' 471” 
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TBLEaBAPHIO DETEBMIITATIOK OP LONGITUDES 


Transits of stars observed at Nagasaki, yapan, by Lieut. Commander C. H. Davis, U. S. N, to determine the correction of sidereal chro- 
nometer Negus 1254- 


Name of Star. 

Cirde. 

No. of threads. 

Transit^over 
mean of threads. 

Flexure. 

Level. 

Azimuth. 

Aberration and 
coUimation. 

Rate. 





h. 


j. 


s. 

s. 

j. 

J. 

V 

Herculis 

W. 

7 

8 

2 

28. 14 

— 0. 69 

—0, 20 

— 0. 20 

“—0. 41 

— 0. 06 

49 

Herculis 


7 

8 

10 

18. 50 

-0. 53 

—0. 14 

+ 0.45 

- 0-33 

—0.05 

K 

Ophiuchi 


7 

% 

15 

40.78 

— 0. 50 

“O. IS 

+ 0 .S 7 

— 0, 32 

— 0.04 

£ 

Herculis 


7 

8 

19 

23. 10 

—0.63 

—0. 21 

+ 0.0s 

—0.37 

—0.04 

£ 

Ursa: Minoris . . 


7 

8 

22 

2. II 

—2. 60 

—0.91 

— 8. 00 

—2* 34 

—0.03 


Draconis 


7 

8 

32 

7.78 

— I. II 

-o- 39 

— 1.90 

—0.77 

— 0. 02 

d 

Herculis 


7 

8 

33 

47.49 

—0.59 

— 0. n 

+ 0. 21 

--0.35 

— O.OI 

'IT 

Herculis 

W. 

6 

8 

34 

33-30 

—0. 67 

— 0. 24 

- 0. 13 

--0.40 

— -O.OI 

a 

Ophiudii 

E. 

7 

8 

S 3 

1.86 

+0. 52 

— 0. 30 

+ 0.56 

+0.29 

+0. 02 

OD 

Draconis 


7 

9 

1 

17.43 

+1, 21 

—0. 70 

— 2. 60 

+0.77 

+0.03 


Herculis 


7 

9 

S 

25. 25 

+0. 61 

— 0. 36 

+ 0. 16 

+0.32 

+0,03 


Draconis 


7 

9 

7 

42.33 

+1.36 

—0. 80 

- 3 - 32 

+0.92 

+0.04 

e 

Herculis 


7 

9 

IS 

47. 71 

+0.68 

—0.40 

— 0. 16 

+0.35 

+0.05 

f 

Herculis 


7 

9 

16 

45.91 

+0.62 

— 0. 36 

+ 0. II 

+0.32 

+0.05 

35 

Draconis 


6 

9 

18 

z6. 79 

+ 1.72 

—1. 00 

— 4,94 

+1.24 

+0.0S 

0 

Herculis 

E. 

7 

9 

26 

31.35 

+0.62 

— 0. 36 

+ 0.13 

+0.32 

+0,07 


R. A. Chron. correction, v. 


51.89 +8 
43.22 
S.r»8 


= + i",425 (circle W.); =+ i*.596 (cirde E.); r = o".298 (+ with drcle E.\ 

Chronometer No. 1254, at 8*^43'“ chron. time, 36® 25".36 J^o».oi5 slow, losing o».092 per hour. 
II*' 10® 8** 36“ 25". 59 


Draconis 

E. 

7 

Herculis 


7 

Ophiudu. .... 


7 

Draconis 


7 

Herculis 


7 

Draconis 


7 

Herculis 


7 

Herculis 

E. 

7 

Ophiuchi 

W. 

7 

Herculis 


7 

Ursse Minoris . . 


7 

Draconis 


7 

Herculis 


7 

Lyrm 


7 

Serpentis .... 


7 

Draconis 

W. 

7 


8 

32 

0.51 

+ 1. II 

+0.06 

— 

1.43 

+0.81 

— 0. 08 

0.88 

8 

34 

28.55 

+0.67 

+0. 08 

- 

0. 10 

+0.41 

— 0. 08 

29- 53 

8 

52 

59.57 

+0.52 

+0.09 

+ 

0. 38 

+0.34 

—0,05 

0. 85 

9 

I 

12.79 

+ I.2I 

+0. 10 

— 

1-75 

+0. 92 

‘—0. 04 

>3-23 

9 

5 

22.74 

+o.6i 

+0.04 

+ 

0. IX 

+0.37 

—0.03 

23.84 

9 

7 

37.53 

+1.36 

+0. 08 

— 

2. 23 

+1.08 

—0.03 

37-79 

9 

15 

44-97 

+0.68 

+0.14 

— 

0, II 

+0.42 

— 0. 02 

46. 08 

9 

]6 

43*20 

+0.62 

+0.14 

+ 

p 

0 

00 

+0.38 

—0,01 

44.41 

9 

25 

18.06 

—0. 50 

+0.09 

+ 

1.32 

-0.37 

0.00 

18.60 

9 

26 

30. 34 

—0. 62 

+0, 10 

+ 

0. 26 

—0. 42 

0.00 

29. 66 

9 

35 

18,31 

“5-39 

+0.63 

—45.35 

—6. 21 

+0. 01 

22.20 

9 

46 

57- 16 

-1-39 

+0.16 

— 

7. 15 

—1.23 

+0.03 

47.58 

10 

4 

8. 61 

—0.56 

0.00 

+ 

0.75 

— 0. 39 

+0.06 

8.47 

10 

9 

17.99 

—0.64 

—0.04 

— 

0.03 

—0.44 

+0.07 

16.91 

10 

13 

53.70 

— 0. 48 

—0.01 

+ 

1. 60 

—0.37 

+0, 07 

54-51 

10 

19 

34.68 

— I-3I 

-—0. 04 

— * 

6.37 

-X.14 

+0.08 

25.90 


fl' + i",o73 (drde E. j; a‘* = + 3*.3I7 (drde W.); = o".349 (+ with circle E,). 
Chronometer No, 1254, 9*^ 26“ chron, time, 8** 36“ 27*.65 ^ o*.034 slow, losing o>.09i per hour. 

10*1 gh 27«.78 


3f> 25.31 

25-32 

25- 34 
25.46 
[25.02] 
[25-49] 
25- 33 
25.42 

25-33 

[25-43] 
25- S‘> 
[25-39] 

25 * 3 t> 
25 - 23 
[25. 26] 
25.40 


3^) [28.17] 
27-73 
27.42 
[28.30] 
27. 66 
[28.08] 

27- SO 

27.46 

27.64 

27.86 

[ 22 . II] 

[27.49] 

27. 68 
27.86 
27. 72 
[28. 54] 
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Transits of stars observed at Amoy, China, by Lieut, ybhn A. Norris, U, S. N., to determine the correction of sidereal chronometer Negus 1519. 


Date. 

Name of Star. 


No. of threads. 

Transit over 
mean of threads. 

Flexure. 

. 

■a 

Aberration and j 
coUimation. j 

Rate. 

i 

Seconds of corr. 1 
transit. | 

1 

R.A. 

Chron. correction. 

V. 

1881. 





A 

fn. 

j. 

j*. 

S. 

j. 

s. 

j. 

j. 

A 

m. 

X. 

A. 

m. 

X. 

X. 

Sept. 10 

e 

Delphini 

W. 

7 

. *2 

36 

45.02 

—0.27 

— 0. oS 

+0. 11 

—0. 01 

—0.03 

44-74 

20 

27 

35-64 

+7 

50 

50.90 

0. 10 



Groom. 3241 . . . 


7 

12 

39 

44.87 

— 0.60 

+0. 02 

—1. 10 

—0.03 

— 0. 03 

43 - *3 

20 

30 

33-83 



[50. 70] 

, . 


73 

Draconis 

. 

7 

X2 

42 

18. 13 

— 0. 66 

+0.09 

“*•31 

—0. 04 

— 0. 03 

16. iS 

20 

33 

7.00 



[50.82] 

. . 


d 

Delphini 


7 

12 

47 

7 -S 6 

— 0. 28 

+0, 06 

+0. 08 

— 0. 01 

— 0. 02 

7-39 

20 

37 

58.14 



50.75 

0. 05 


V 

Delphini (seq.) . 


7 

12 

50 

21.59 

—0. 28 

+0,06 

+0.07 

--0. 01 

—0. 02 

21.41 

20 

41 

12. 21 



50.80 

0. 00 


32 

Vulpecuire .... 


7 

12 

S8 

42.77 

-0.31 

+0. oS 

— 0. 03 

—0. 01 

—0. 02 

42.48 

20 

49 

33-20 



50.72 

0.08 



T.Y.C.1879. . . 


7 

13 

2 

t2 . 33 

—0. 90 

+ 0 . 2 S 

—2. 19 

—0, 06 

—0. 02 

9. 41 

20 

S 3 

0.51 



C5>- 10] 

. . 


? 

Cygni 


7 

13 

17 

5-74 

— 0. 32 

4-0. 11 

“O. 04 

— 0. 01 

01 

5-47 

21 

7 

56.24 



50.77 

0.03 


a 

Equulei 


7 

13 

19 

5-93 

— 0. 26 

+0.09 

+0. IS 

—0. 01 

—0.01 

5.89 

21 

9 

56.70 



50.81 

0. 01 


1 

Fegosi 

w. 

7 

13 

25 

48. so 

— 0. 29 

+0. II 

+0.04 

—0. 01 

0. 00 

48. 3 S 

21 

16 

39 - os 



50.70 

0. 10 


e 

Pcgasi 

E, 

7 

13 

47 

33 ‘ 3 i 

+0.27 

+0.28 

+0. 09 

—0,03 

+0.01 

33-93 

21 

38 

34-74 



50. 8j 

0, 01 


11 

Ccphei 


7 

13 

49 

24 * 30 

4 - 0 . $8 

+ 0.57 

-0. 79 

—0. 09 

+0. 01 

34-58 

21 

40 

* 5-30 



[50. 73] 

« . 


16 

Pegasi 


7 

13 

56 

51-60 

+O -30 

+0, 26 

—0. 01 

— 0. 03 

4-0. 02 

52.14 

21 

47 

43.06 



50.93 

0. 12 


a 

Aquorii 

1 

1 

7 

14 

8 

53 * 30 

+0.2S 

+0.21 

+O1I5 

—0.03 

+0, 02 

53-90 

21 

59 

44* 68 



50.78 

a 02 


t 

Pegasi ' 

1 , I 

7 ’ 

’ 14 

10 

41. 12 

+0.30 

+0. 26 

4-0, 00 

—0.03 

4-0. 02 

41.67 

22 

[ 

32-56 



50.89 

0.09 


e 

Pegasi ’ 


7' 

' 14 

13 

24* 

+0. 26 

+0. 23 

+0, 12 

—0.03 

+0. 02 

25-43 

22 

4 

i6. 17 



50.74 

0. 06 


24 

Cephci 

E. i 

1 1 

' 7 

^4 

16 

45.40 

-|*o.6o 

+0. S4 

“-0.84 

1 

—0. 09 

+0.03 

45-64 

22 

7 

36.45 



[50.81] 

• • 

- — 


__ ^ 1 

1 1 

1 _ _ 


. _ 

— 

— : 


1 

. _ . . . 







_ 

.. 





. 


a' = + o‘.4s 6 (circle W.); a" = -|- o*.3S9 (circle E.); a = o‘.oo9 (— with circle E. ). 
Chronometer No, 1519* at 13** 30“^ chron. time, 7^ 50™ 5o*.8o o*.oi4 slow, losing o“.034 per hour. 
16^ 0“ 7^ 50^" 50". 88 


11 

a 

Ophiuchi 

E. 

7 

9 

38 

35 - 3 * 

+0, 28 

+0. 08 

-1-0,09 

+0.03 

—0. 10 

35-69 

17 

29 

27,62 

+7 50 5 '-93 

0 . IS 


/ 

Draconis 

. 

7 

9 

41 

34.69 

+ 0-54 

+0.41 

-0,84 

+0, 08 

—0. 10 

34.78 

17 

32 

26. 48 

LSI. 70] 

- . 



Ophiuchi 

* 

7 

9 

46 

46-54 

+0.26 

+0. 22 

+0. IS 

+0.03 

— 0. 09 

47 * n 

17 

37 

38.84 

51-^3 

0. 05 



Herculis 


7 

9 

50 

58.47 

+o- 3 ‘ 

+0. 26 

— 0. 03 

+0.03 

— 0. 09 

58.95 

17 

41 

50.74 

51-79 

0. 01 



Draconis 


7 

9 

S 3 

11.04 

+0.60 

+0.51 

— I. 10 

+0.09 

—0.09 

11.05 

17 

44 

2. 84 

CS*- 79 ] 

. . 


f 

Herculis 



10 

2 

18. 87 

+0.31 

-+-0. 22 

+0.04 

+0.03 

—0.08 

19 . 39 

17 

S 3 

II. 13 

51-74 

0.04 


72 

Ophiuchi 


7 

10 

10 

53-46 

+0.27 

+0.13 

+0. 12 

+0.03 

—0. 07 

53-94 

18 

I 

45-69 

51-75 

0.03 


36 

Draconis 


7 

10 

22 

21. 91 

+ 0-49 

+ 0.23 

—0.67 

+0. 06 

—0.06 

21.97 

18 

13 

13-78 

[51.81] 

. . 

109 

Herculis 


7 

10 

27 

48-43 

+0-30 

+ 0.15 

+0. 02 

+0.03 

—0.06 

48.87 

18 

18 

40. 66 

51-79 

o.ox 

1 X 

Draconis 

E. 

7 

10 

32 

20.54 

-|-o. 62 

+0.34 

-I. 13 

+0.09 

—0.05 

20. 41 

18 

23 

i*.aS 

[51.84] 

* • 

1 

no 

Herculis 

W.^ 

7 

10 

49 

44.49 

— 0. 29 

—0. i8 

+0- 03 

—0^07 

—0.04 

43-94 

iS 

40 

35-62 

51.68 

0. 10 


SO 

Draconis 


7 

10 

59 

23- as 

—0.68 

—0.51 

-1.09 

—0.26 

—0.03 

20. 71 

iS 

SO 

12.42 

[51-71] 

. . 



Groom. 3241 . . . 


7 

12 

39 

44 - 16 

—0.60 

— 0. 62 

—0. 96 

— 0. 22 

+0. 06 

41. 82 

20 

30 

33-78 

! [51.96] 

• . 


a 

Delphini 


7 

12 

43 

19.23 

—0.28 

-0. 25 

+0.06 

—0. 07 

4.0.07 

18. 76 

20 

34 

10.55 

1 51-79 

o.ox 


6 

Delphini 


7 

12 

47 

6.84 

—0, 28 

—0. 24 

+0.06 

— 0, 07 

40.07 

6.38 

20 

37 

58.13 

51-75 

0.03 


y 

Delphini (seq.) . 


7 

12 

50 

20.77 

— 0. 28 

— 0. 24 

+0, 06 

—0. 07 

40. 07 

20.31 

20 

41 

12. 20 

51.89 

0 . II 


/j 

Pegasi 


7 

IS 

7 

13. 50 

—0.31 

—0. 25 

— 0. 02 

— 0. 07 

40. 20 

13 - 05 

22 

58 

4.86 

51.81 

0. 03 


a 

Pegasi 

W. 

7 

[ 

15 

8 

3.01 

—0.28 1 

— 0, 22 

+0. 06 

—0. 07 

40* 20 

2. 71 

22 

58 

54-45 

51.74 

0. 04 


= + o".452 (circle E.); o'' == + o*,357 (circle W,); ^ = o*.047 (+ with circle E.). 
Chronometer No. -1519, at ii>» 30® chron, lime, 7** 50® 51“. 78 ^ o*.oi4 slow, losing o".oS4 per hour. 
14*^17“ 7^5 o ™51".93 


9376 6 
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TBLBQ-EAPHIO DETEEMDSTATION’ OP LONGITUDES 


Trannts of Stan observed at Shanghai, China, by Lieut. Commander C. H. DwvU, U.S. N., to determifie the correction of sidereal chronoouter 

Negus 1254. 


Date. 

Name of Star. 

Cirde, 

No, of threads. 

Transit over 
mean of threads. 

Flexure. 

LeveL 

1 

Aberration and 
coUimation. 

j Rate. 

1 ! 

: ! 

1 Seconds of corr. 

1 transit 


R. A. < 

1S81. 




h . 

m . 

s. 

j. 

r. 

J. 

j. 

s. 

s . 

A . 

fn . 

s . 

Sept 10 

73 Draconis 

E. 

7 

12 

28 

42.61 

+1.48 

4o- 08 

- 5. 10 

—0.31 

—0. ii 

38. Os , 

20 

33 

7. 00 


76 Draconis 

, 

7 

12 

46 

53-50 

+3.48 

+0.43 

—II. 18 

—0. 60 

1 

p 

0 

00 

44.55 

20 

51 

10. 86 


(J» Ursse Maj. S, P, . 


7 

12 

55 

23,02 

— 0. 22 

—0. 04 

+ 5 - >4 

-fo. 12 

—0. 06 

27. 96 

8 

59 

56.78 


tii^Cygni 


7 

12 

57 

8. 98 

4-0. 68 

40. 16 

— 0.31 

—0. II 

-0.0O 

9 * 34 

21 

1 

37.9' 


f CygQi 


7 

13 

3 

27, 06 

4.0. 62 

40. 11 

4- 0.06 

—0. 10 

—0, 05 

27. 70 

21 

7 

56. 24 


a Equulei 


7 

13 

5 

26. 71 

4 - 0 * 4S 

4-0.08 

+ 0.89 

—0. 08 

—0.04 

28. 04 

21 

0 

56. 70 


I Pegasi 


7 

13 

12 

9 - 31 

■+ 0-57 

40. 10 

+ 0.43 

— 0. 09 

— 0. 03 

10. 29 

21 

16 

.39. <>5 


h Ursse Maj. S. P. . 


7 

13 

17 

37.01 

—0. 10 

0 
d 

1 

+ 4*44 

4-0. II 

—0.02 

41.44 

9 

22 

10. 15 


P Aquarii 

E. 

7 

13 

20 

51-63 

+ 0-43 

-fo. 08 

-j- I* 28 

— 0. oS 

— 0. 02 

53 - .3® 

21 

25 

22.03 ! 


e Pegasi 

W. 

7 

13 

33 

55-85 

-0,51 

+0,15 

4- 0.68 

+ 0 . 0 S 

+0.01 

56.23 

21 

38 

2 ‘h 74 1 


16 Pegasi 


7 

13 

43 

14.69 

0. 60 

+0. IS 

-[- 0, 20 

+0.05 

+0.03 

14.5® 

21 

47 

43. tjf) 


79 Draconis 


7 

13 

47 

5-19 

— 1*39 

+0.32 

- 4-14 

-fo. 16 

+0.03 

«. 17 

21 

51 

28. 29 


a Aquarii 


7 

13 

SS 

15.26 

—0.46 

-j-O. 10 

-f 0. 96 

-fo-os 

-fo.oS 

IS- 96 

21 

59 

4 t 4 , 68 1 


20 Cephei 


7 

13 

57 

I. 82 

—0.99 

40.21 

— 1,98 

•f 0. 10 

-fo.os 

59.21 

22 

I 

s8. 17 I 


27(7r') Pegasi .... 


7 

13 

59 

33*35 

— 0. 64 

+0.14 

— 0. 05 

4-0. 06 

+0,06 

32. 92 

22 

4 

1-57 1 


w Pegasi 


7 

14 

0 

i8. 16 

— 0, 64 

+0- 13 

— 0.05 

+0, 06 

•fo. 06 

17.72 

22 

4 

46-45 , 


24 Cephei 

W. 

7 

14 

3 

12. $0 

- 1*31 

+0.03 

- 3 * 73 

+ 0-15 

-fo. 06 

7.70 

22 

7 

36. 45 , 


Chron. correction. 


k . 

+« 


m * J. 

4 t28. 35 ]| 
[26,31]! 
[28. 82] 
28.57 
28. 54 
28, 66 
28. 76 

[2». 71] 

28. 71 

28.51 

28, 54 
[28* 12 
28. 72 
[28.96] 
28. 65 
28. 73 
La«. 7 S]| 


^^ = 4. i«.98i (circle E.); 0'' = + i*.798 (circle W.); r = o*.o65 (—with circle E.). 
Chronometer No. 1254, at 13*^ 29™ chron, time, S'* 4™ 28®.64 4: o“.020 slow, losing o". I13 per hour. 
16'* o™ 8** 4*°“ 28^.92 


Sept. II 


a^ = + 2*.04o (circle W.); = + i^.gSS (circle E,)j f = o«.ioi (+ with circle E.). 

Chronometer No, 1254, at 13** 34™ chron, time, S'* 4™ 3i".2i J- o».024 slow, losing o*,xoo per hour, 
14 ^ o® 8'*4«^3I»,25 


0. 07 
o. 10 
0. 02 
o. 12 

0. 07 

o, 13 
0. 10 

o. oS 

o. 01 
0. 09 



W. 

7 

12 23 4. 23 

^0, <2 

•fo. OQ 

+ 0* 72 

— 0. 12 

— 0. 12 

4.28 

20 27 35.64 1 

+8 4 31*3^ 

73 Draconis 

7 

12 28 42. 94 

—1.48 

40.34 

— 5-26 

—0.45 

—0. 11 

35-98 

**> .u 6.94 

[30, 96] 

e Cygni 


7 

12 36 57.07 

— 0. 65 

+0. IS 

— 0. 10 

—0. 14 

—0. 10 

56.23 

20 41 27, 56 

31-33 

76 Draconis 


7 

12 46 33-84 

—2.48 

40.43 

-11.51 

— 0, 87 

—0,08 

39*33 

20 5 1 10, 76 

L3I-«1 

fiTiPvomi ...... 


7 

12 «J7 7. 66 

— 0. 68 

-fo. 14. 

— 0. 21 

—0. 15 

— 0, 06 

6,60 

21 I 37. 90 

31*3“ 

r CvoTii 


7 

12 ^ 2^.68 

— 0. 62 

■f 0. 14. 

-f- 0. 06 

— 0. 14 

— 0. 04 

2C 07 

2( 7 56.23 

31. 16 

a Equulei 

w. 

7 

13 5 ®S-27 

—0.48 

-fo. II 

4 0-91 

—0. 12 

— 0. 05 

25.64 

21 9 56. 69 

31-05 

a Cephei 

E. 

7 

13 II 17.64 

+0.99 

—0,03 

— 2. 19 

•fo. i8 

— 0. 04 

16. 55 

21 IS 48-34 

L3I- 79] 

d Ursse Maj. S. P. . 


7 

13 19 21.38 

—0.32 

-fo.oo 

4 5-82 

-0* 35 

— 0, 02 

26.51 

9 ®3 58.<>4 

! 131.53] 

p Aquarii 


7 

13 20 48.97 

+0-43 

—0.00 

-f 1.22 

+0,08 

— 0. 02 

50.68 

21 25 22. 03 

1 .U- 35 

P Cephei (pr.) . . . 


7 

13 22 42. 16 

+1.58 

.00 

- 3-67 

-fo. 24 

—0, 02 

40. 29 

21 27 U.58 

, [Ji.*0] 

xo Lacertse 


7 

14 29 28, 06 

+0.68 

+0.08 

— 0.32 

-1-0. 11 

+0.09 

28. 72 

22 33 59-82 

1 31. 10 

1] Pegasi 


7 

14 32 57.78 

-f 0. 62 

-fo.o6 

-f 0.07 

-t-O. 10 

-fo. 10 

58*73 

22 37 29. 92 

31- 19 

X Pegasi ...... 


7 

14 36 20. 16 

-f 0, 58 

4-0.04 

4 0-31 

-1-0.09 

-fo. 10 

21.28 

22 40 52.39 

31. II 

fi Pegasi 

E. 

7 

14 39 47-79 

+0-59 

+0.03 

-f 0.28 

-fo. 09 

+0. II 

48.89 

22 44 20. 04 

31- IS 


o. 15 

0. 12 

0,09 
0, 05 
0. 16 

o. 14 

0. n 
u. 02 
o. 10 
0.06 



IN JAPAN, CHINA, AND THE EAST INDIES, 
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TraTutts of stars observed at Jffong-Kong, China, by Lieitt. Commander F. M. Green, U. S. FT., to determine the correction of sidereal chro- 

nometer Negus 1295. 


Date, 

Name of Star. 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure. 

! 

LeveL 

Azimuth. 

Aberration and 
colliniation. 

Rate. 

Seconds of corr. 
transit 

R. A. 

Chron. correction. 


xSSi. 





/i. 

m. 

J, 

s. 

s. 

j. 

s. 

s. 

s. 

A. 

m. 

X. 

/5. 

s. 

s. 

Sept. 10 

K 

Cephei 

E. 

7 

12 

36 

as- SS 

+1-44 

—0. 50 

~ 8.66 

-4.57 

— 0. 03 

13*23 

20 

12 

54-7* 

+7 

36 [41.49] 



7 

Cygnl 


6 

12 

41 

21. 14 

4-0. 86 

—0.27 

— 0.91 

—1.30 

—0. 02 

19.50 

20 

18 

1.05 


41- 55 

0, 05 


e 

Delphini 


S 

12 

SO 

S4-42 

+0-5S 

— 0. 16 

-|- 0.46 

—1.02 

— 0. 02 

54. 23 

20 

27 

35-65 


41-42 

0. 08 


p 

Delphini 


7 

12 

55 

20. 84 

+0.56 

-0.15 

+ 0-33 

—1.03 

— 0. 02 

20.53 

20 

32 

2. 05 


41-52 

0. 02 


a 

Delphini 

, 

7 

12 

57 

29,52 

+0-S7 

—0. 14 

-|- 0.28 

— 1. 04 

— b. 03 

29.17 

20 

34 

10.56 


41.39 

0. II 



Delphini ..... 


7 

13 

i 

17. 06 

4-0. 56 

—0. 13 

+ 0.3a 

—1.03 

—0. 02 

16, 76 

20 

37 

58.14 


41-38 

0, 12 


e 

Cygni 

E. 

7 

13 

4 

47-3® 

+0.64 

-0. 15 

- 0-54 

— I. 20 

—0. 02 

46.05 

20 

41 

27.57 

+7 

36 41.52 

0.02 


6i 

Cygni 

W. 

7 

13 

24 

57- 59 

— 0. 67 

— 0. 23 

— r.63 

+1-31 

—0. 01 

56.36 

21 

I 

37-91 

+7 

36 41-55 

0.05 


C 

Cygni 


7 

13 

31 

15.04 

— 0, 63 

•—0, 22 

— 0. 70 

+1.19 

—0. 01 

14.79 

21 

7 

56.24 


41.45 

0.05 


11 

Cephei 


7 

14 

3 

42. 84 

—I, II 

— 0. 38 

—10. 67 

+3- >3 

+0,01 

33-82 

21 

40 

15-30 


[41.48] 

• • 


V 

Pegasi 1 


7 

IS 

0 

48. 28 

— 0. 63 

— 0, 22 

— 0.69 

+I-SO 

+0, 02 

48. 26 

22 

37 

29.91 


41-65 

0- 15 



Pegasi i 

• 

7 

IS 

4 

10. 32 

— 0. 60 

— 0. 21 

— 0. 06 

-fi.41 

+0. 02 

10. 84 

22 

40 

52-39 


41-55 

0.05 

1 

1 

Cephei 1 

1 

W. 

7 

IS 

8 

56.78 

—0.97 

1 

— 0. 23 

“ 7.79 

+3-14 

40.02 

SO. 93 

22 

45 

3*- 29 

7 

36 [41.36] 

, . 


— 


- ' 

_ 

— 

— 

1 

1 

— — 

— — , 

— 











at = 4- 2*.3i (circle E.) ; = -f- 4".69 (circle W.) ; c = i«,oi (— for circle E to 7; Pegasi). 

then i«.28 

Chronometer No, 1295, at 13^ 52“ chron. time, 7** ^ 6 ^ 41*. 50 J- o',oi8 slow, losing o»,oi8 per hour. 
i6h 0“ 7‘*36^4I».56 


e Draconis 

E. 

7 

12 

11 

0 Aquilm 


7 

12 

28 

K Cephei (pre.) . . 


7 

12 

36 

7 Cygni 


7 

12 

41 

e Delphini 


7 

12 

50 

P Delphini 

E. 

7 

12 

55 

fi Aquarii ..... 

W, 

7 

13 

9 

76 Draconis 


7 

13 

14 

61I Cygni 


7 

! 13 

24 

77 Draconis 


7 

13 

31 

a Equulei 


6 

13 

33 

I Pegasi 


7 

13 

39 

P Aquarii 

W. 

7 

13 

48 


59.06 

+ 1.08 

+0. 26 

— 4.06 

—2.86 

— 0. 02 

31.86 

+0.50 

0,00 

+ 0.7s 

—0,98 

— 0. 01 

23. 16 

+1.44 

—0. 16 

- 7.04 

—4.48 

— 0. 01 

20. 38 

+0, 86 

—0. 20 

- 0.75 

—1.28 

— 0. 01 

53-87 

+ 0.55 

—0. 13 

+ 0.38 

— x.oo 

0 , 00 

20, 48 

+0. 56 

—0. 13 

+ 0.27 

—1. 01 

0 . 00 

35-03 

“ 0,47 

—0. 

+ 1. ri 

+1.03 

0 . 00 

37.66 

—2. 01 

—0. 58 

“ 13 - IS 

+7.42 

0 , 00 

56. 18 

— 0. 67 

— 0.21 

“ 0.73 

+1.30 

+0. 01 

i8. 48 

—1,46 

—0.43 

— 8.04 

+ 4-77 

+0, or 

13.84 

! —0. 58 

—0. 17 

+ 0.63 

+1.02 

+0.01 

56.90 

—0. 58 

—0, 20 

+ 0. II 

+1.08 

+0.01 

38.67 

-0.49 

— 0. 17 

+ 1,00 

+1-03 

+0. 02 


S 3 - 46 

19 

48 

36-35 

+7 

36 

[41-89] 


32. 12 

20 

5 

13-91 



41 - 79 ; 

0. 11 

12. 91 

20 

12 

54.64 



t 4 i. 73] 

. . 

19.00 

20 

18 

1.03 



42.03 

0, 13 

S 3 - 67 

20 

27 

35-63 



41.96 

0. 06 

20. 17 

20 

32 

2.04 

+7 

36 

41.87 

0. 03 

36.56 

20 

46 

18 . 45 

+7 

36 

41.89 

0.01 

39.34 

20 

SI 

10. 76 



[41.42] 

1 - • 

55-88 

21 

I 

37.89 



42.01 

0 . II 

13. 31 

21 

7 

55-54 



[42. 23] 

> m 

0 

00 

•1 

21 

9 

56.69 



41.89 

0. 01 

57.32 

21 

16 

39.05 



41-73 

0. 17 

40, 06 

21 

L . . . 

25 

22. 03 

+7 

36 

41.97 

0. 07 


(circle E,); = +2*.09 (circle W,); e = i^,Qo ( — with circle E,), 

Chronometer No, 1295 at 13^ o®“ cliron. time, 7** 3®™ 41*. 90 J- o".02i slow, losing o*.oi7 per hour, 
14b 34m 7**36”4I*.93 
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TELBGEAPHIO DETERMINATION OF LONGITUDES 


Transits of stars observed at Amoy, China, by Limit. John A. Norris, U. S. N, to dotermne the correction of sidereal chronometer Negus 1519. 


Date. 


1881 . 
Sept. 12 


Name of Star. 


a 


a OphiacM ' W. 

^ Opliiuchi 

(I Herculis 

Draconis 

f Herculis 

35 Draconis 

72 Ophiuclii 

0 Herculis 

(J UrsseMinoris . . 

109 Herculis 

liio Herculis 

24 H. Canielop. S, P 
6 Serpentis (pr.) . 

e Aquilse 

V Draconis .... 

^ Aquilse 

P Cephei (pr.) . . 

e Pegasi 

K Pegasi 

16 Pegasi 


E. 


No. of threads. 

Transit over | 
mean of threads. , 

! 

1 

i 

Flexure. 

Levd. 

Azimuth. 

Aberration an( 


A. 

m. 

s. ! 

1 

1 

1 

J*. 

s. 

i 

7 

9 

38 

34-85 , 

—0.28 i 

o. 08 

+0. 10 

— 0 

7 

9 

46 

46.02 

—0.26 i 

1 

—0. 10 

+0. 16 

— c 

7 

9 

SO 

58.06 ' 

—0.31 ' 

—0. 13 . 

— 0. 03 

— c 

7 

9 

S 3 

11.86 1 

— 0, 60 ' 

— 0. 28 

“ 1-13 

— c 

7 

10 

2 

18.60 1 

—0.31 , 

—0, 17 

—0.04 

— c 

7 

10 

3 

54-29 ; 

—0. 74 ' 

— 0. 41 

—1. 65 

— 

7 ; 

10 

10 

52- 94 i 

—0.27 

—0. 16 , 

+0. 12 

— c 

7 

10 

12 

4. 20 

—0.31 

—0. 18 1 

—0. 04 

— ( 

7 

10 

19 

44.23 

—2. 18 

—1.26 , 

—6.99 

— 

7 

10 

27 

47-98 

— 0. 30 

—0. 14 1 

+0.02 

— ( 

7 

10 

49 

41-93 

+0.29 

—0. 02 

+0.03 

+ 

7 

10 

51 

53-31 

— 0. 25 

+0.01 

+1.90 

— 

7 

10 

59 

28.03 

+0. 26 

+0.01 1 

+0.15 

"H 

7 

ii' 

3 

22. 90 

-[-0. 28 

+0. 03 j 

+0, 07 


7 

II 

4 

59.25 

+0.58 

+0,08 

—0.98 

+ 

7 

11 

9 

6. 14 

+.0, 28 

+0.07 

+0. 08 

+ 

7 

13 

36 

18.74 

+0.56 

+0. or 

—0, 91 

+ 

7 

13 

47 

30. 77 

+0.27 

0,00 

+0. II 

+ 

7 

13 

48 

25 . 59 

+0.30 

0.00 

— 0. 01 

+ 

7 

13 

1 

56 

49. 32 

+0.30 

0.00 

—0,01 

•t 


.08 


0) 

J. 

— O. 10 

— o. 09 
— o. 08 
— 0.08 
— 0 . 07 
— 0 . 06 
— o. 06 
— o. 06 
— o. 05 
— o. 04 

— O.OI 
— 0.01 
0 . 00 
0.00 
+O. 0 I 
+ 0 . 01 
+ 0 . 18 
-j-o. 20 
+ 0 . 20 
+ 0,21 


'S *1 
• 3 : 


34 - 4 ‘ 
4 S' 6 S 
57.42 

9 -S 2 

17.92 

44.81 

S 2-49 

3 -S 2 

32-45 

47-44 
42. 26 
54.61 
28.49 

23-32 

59.06 
6.62 
18 . 69 
31' 39 
26, 12 
49 . 86 


R. A. 


/i, m. 

17 29 

17 37 

17 41 
17 44 
17 53 

17 54 

18 I 
t 8 2 
iS 10 
18 18 

18 40 
6 42 
i 8 50 
18 54 
18 55 
18 59 
21 37 
21 38 
21 39 
21 47 


Chron. correction.j v, 


s, 

27. 61 
38 . 82 
50 . 72 
3 - 24 

ii. II 

44.81 

45. 68 
56 . 76 
27, 76 
40. 64 

35-60 ; 

4«.37 

21.81 

16.68 
52.09 
59.88 

11.56 
24 - 73 
19 - 52 
43 - 05 


<a^ = + 0*467 (cirde W.); = ^ o ®.433 (circle E.); f = o“.o 58 (+with circle E.). 

Chronometer No. 1519 , at ii^ o™ chron. time, 50 “ 53 *. 26 + o“.oi 4 slow, losing o". 07 o per hour. 
15 ™ 7 ^ 50 "' 53 *. 56 


/i, 

+7 


s, 

53 - 20 

53.17 

S3- 30 

[53. 72] 

S3- >9 ! 
[S3- 72 ]j 
S3- >9 
53-24 

[55.31] 

53-20 

53-34 

[5.3- 76]! 

53 - 32 1 

53- 36 I 

[ 53 . 03 ]; 

53.26 

[ 52 . 87 ]] 

53-34 

53.40 

53-19 


S, 

0. 06 
0 . OQ 
o. 04 

o. 07 

o, 07 

O. 02 

O. 06 
O. 08 

o. 06 

O. 10 

0 . 00 

o. 08 
0 . 14 
0.07 


Sept 16 

ft Herculis j 

E. 

7 

9 

50 

48 . 58 

1 

+ 0.31 

+ 0.14 

— 0. 04 

+ 0.08 

— 0.08 

48.99 

17 

41 

50.63 

47 SI 1-64 

0.03 


Draconis 


7 

9 

53 

1.47 

+ 0 . 60 

+ 0.14 

“ 1-37 

+ 0 . 22 

— 0.08 

0 , gS 

17 

44 

2-45 

[ 1 - 47 ] 

- - 


^ Heiculis 


7 

10 

2 

9 . 05 

+ 0.31 

0 . 00 

— 0. 05 

+ 0.08 

-— 0 . 07 

9 - 32 

17 

S 3 

11.02 1 

I. 70 

0,09 


35 Diaconis 


7 

10 

3 

43-84 

+ 0.74 

0 . 00 

— 2. 00 

- 1 - 0.30 

-— 0 . 06 

42. 82 

17 

54 

44-39 ' 

[I- 57 ] 

- - 


0 Herculis 


7 

10 

u 

54.70 

+ 0.31 

— 0 . 02 

— 0. 05 

+ 0 . 08 

— 0 . 05 

54-97 

18 

2 

56.68 1 

I. 71 

0 . 10 


6 UrsfiB Minoris . . 


7 

10 

19 

29.36 

+ 2 . 18 

— 0 . 09 

- 8.47 

+ 1-13 

— 0 . 04 

24.07 

18 

10 

26 . 02 

[ 1 - 95 ] 

- . 


jj Serpentis .... 


7 

10 

24 

10- 55 

+ 0. 24 

0.00 

+ 0. 26 

+ 0 . 07 

— 0 . 03 

11,09 

18 

IS 

12.64 

1*55 

0. 06 


109 Herculis 

E. 

7 

10 

27 

38.61 

+ 0.30 

+ 0 . 10 

+ 0.03 

4 - 0.07 

— 0 . 03 

39.08 

IS 

18 

40.57 

1.49 

0 , 12 


no Herculis 

W. 

7 

10 

49 

34.58 

- 0. 29 

— 0 . 28 

- 1 - 0.05 

— 0 . II 

+ 0 . 01 

33-96 

18 

40 

35 - S 3 

I - 57 

0, 04 


24 H. Camelop, S. F. 


7 

10 

SI 

44-59 

+ 0.25 

+ 0.21 

-f 2.66 

4 - 0.30 

+ 0.01 

48 . 02 

6 

42 

48.83 

[ 0 . 81 ] 

• - 


d Seqientis (pr.) . . 


7 

10 

59 

20-53 

— 0 . 26 

— 0 . rS 

+ 0.21 

— 0 . II 

+ 0 . 02 

20 . 21 

18 

SO 

21.74 

I- S 3 

0.08 

1 e Aquilee 


7 

II 

3 

15-51 

— 0.28 

— 0 . 19 

+ 0 . 10 

— 0 . II 

- 1 - 0.03 

15.06 

18 

54 

16. 61 

I - 55 

0 . 06 


V Draconis 


7 

II 

4 

52 - 57 

— 0 . 58 

— 0.40 

— 1.36 

— 0. 32 

4 - 0.03 

49.94 

18 

55 

51.82 

[ 1 . 88 ] 

. • 


^ Aquilse 


7 

II 

8 

58.64 

— 0, 28 

— 0 . r 8 

+ 0 . 12 

— 0 . II 

4 - 0.04 

58 . 23 

18 

59 

59.82 

1. 59 

0.02 


25 Camelop. S. P. . 


7 

11 

IS 

0.39 

+ 0.63 

+ 0.42 

- 1 - 4.50 

+ 0 . 52 

40.05 

6.51 

7 

6 

7 . 16 

[ 0 . 65 J 

1 - - 


u Aquilse 


7 

11 

2 Z 

16 . 07 

— 0.27 

— 0. 20 

- 1 - 0.14 

— 0 . II 

+ 0,06 

15-69 

19 

12 

17.33 

X .64 

0.03 


6 Aquilse 

w. 

7 

II 

28 

32 . 21 

— 0 , 26 

“ 0. 33 

+ 0 . 22 

— 0 . II 

40.07 

31-90 

19 

19 

33.62 

1.72 

0.11 


iz^=+ pf ,566 (drde E.); «" = + o*. 6 o 4 (drde W.); ^■=:o*.o 86 (+with cirde E.). 
Chronometer No, 1519 , at 10 ^ 45 “ chron. time, 7 ^ 51 ® i®. 6 i +o*.oi 6 slow, losing 0.092 per hour* 
14^18“ 7^5 i ® i *.94 
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□Sr JAPAN, OHINA, AND THE EAST INDIES. 


Iransits of stars observed at Shanghai^ China, by lAent Comfmnder C, H. Davis, U. S, JV., to determine the correction of sidereal chronometer 

Negus 1254. 


Date. 

Nome of Star. 

1 

D 

i 

1 

•S 

Transit over 
mean of threads. 

2 

§ 

E 

! 

Level. 1 

j 

i 

Azimuth. | 

1 

Aberration and j 
coUimation. | 

1 

1 

1 

i 

: 

Seconds of corr. j 
transit. | 

1 


1881. 




/t. 

m. 

s. 

s. 

s. 

J. 

J. 

J. 

J. 

/<. 

Sept. 14 

0® XJrsse Maj. S. P, . 

E. 

7 

12 

55 

IS- 13 

— 0, 22 

+0. 06 

+ 4-79 

+0.31 

—0. 08 

19,99 

8 


77 Draconis 


7 

13 

3 

24-57 

+1-74 

— 0. 56 

— 6.26 

—0. 72 

—0. 07 

18. 70 

21 


f 3 Aquarii 


5 

12 

20 

43. 22 

■fo.43 

-0.13 

+ I- 13 

-o.is 

— 0. os 

44-45 

21 


K Pegasi 


7 

13 

34 

41.70 

+0. 59 

—0. 21 

4- 0.22 

—0.17 

— 0. 03 

42. 10 

21 


16 Pegasi 


7 

13 

43 

5- 13 

j +0. 60 

—0. 17 

4- 0, 21 

—0. 17 

—0. 02 

5.58 

21 


20 Pegasi 


7 

13 

SO 

43-47 

+0. 52 

-0. IS 

4- 0. 61 

—0. 16 

—0. 01 

44. 28 

21 


a Aquarii 

E. 

7 

*3 

55 

6. 09 

-1-0.46 

—0. 13 

4” 0. 98 

“0. IS 

0. 00 

7- 25 

21 


27 (tt^) Pegasi . . . . 

W. 

7 

13 

S9 

24. 69 

— 0. 64 

— 0. 04 

— 0.07 

+0. 14 

0. 00 

24.08 

22 


IT Pegasi 


7 

14 

0 

9-55 

— 0. 64 

—0. 04 

— 0.07 

+0. 14 

0. 00 

8. 94 

22 


30 H. Cnmelop. S. P. 

w. 

7 

H 

II 

25.30 

+1.87 

+0. 19 

4-20. 12 

—1. 28 

4-0. 02 

46, 22 

10 


K.A. 


59 

7 

25 

39 

47 

SS 

59 

4 

4 

16 


j. 

56.96 

55-36 

22. 01 
19. 50 

43- 04 
21. 8n 

44 - 67 

i.sfi 

46.44 

23- 59 


Cliron. correction. 


h. 

+8 


w, s. 

4 [36-971 
[36.66] 

37-56 

37-4° 

37-46 

37-52 

37-42 
37-48 
37- 50 

[ 37 . 37 ] 


= + i". 848 (circle E.); 2».633 (circle W.); f=0M33 ('^with circle E.). 

Chronometer No, 1254, at 13^ sS*" chron. time, 4“ 37®.48 J- o“.oi4 j*}ow, losing o*.075 per hour. 
15J127™ 8b4“37«.S9 


Sept. 24 


— o". 365 (circle E.); o*,i37 (circle W.); r = o®.io8 ( — with circle E.). 

Chronometer No, 1254, at 13** 48“^ chron, time, 8*^ 4“i49*,38 ©■,oi7 slow, losing o*,043 per hour. 

14*^ 44“ 8** 4^“ 49"42 


V, 


o, 08 
o. 08 
o. 02 
o. 04 
0. 06 

o. 00 

O. 02 


I 


a Cephei 

E, 

7 

13 10 57. 12 

+0.99 

+0. 17 

+ 0.40 

—0. 27 

— 0. 03 

58.38 

21 15 48. 01 

+8 4 [49. 63] 

, , 

h Ursm Maj. S. P. . 

. 

7 

13 17 21.97 

—0, 10 

—0.02 

— 0.81 

+0. 20 

—0. 02 

21. 22 

9 22 10.68 

[49.46] 

. • 

j 3 Aquarii 

. 

7 

13 20 32. 25 

+0.43 

+0. 10 

— 0,22 

—0. 13 

—0. 02 

32.41 

21 25 21.92 

49.51 

0. 13 

(3 Cephei (pr.) , . . 

. 

3 

13 22 20. 48 

+1-23 

+0. 29 

+ 0-67 

-0. 37^ 

—0. 02 

22. 28 

21 27 II. 12 

[48.84] 


E Pegasi 

. 

7 

13 33 34.98 

+0.51 

+0. 12 

— 0. 14 

—0. 13 

— 0. 01 

35- 33 

21 38 24.64 

49-31 

0. 07 

K Pegasi 

16 Pegasi 

E. 

7 

7 

13 34 29.51 
13 42 53.04 

+0. 59 
+0. 60 

+0. 14 

+0.17 

— 0.04 

— 0.04 

—0. 14 

—0, 14 

— O.OI 

0. 00 

30.05 

53.63 

ZI 39 19.41 

21 47 42. 96 

49.36 

49.33 

0. 02 

0. 0$ 

20 Pegasi 

a Aquarii 

W, 

7 

7 

13 so 32-75 

13 54 55-41 

—0. S2 
—0.46 

+0. 06 
+0,05 

+ 0.04 
+ 0.07 

-|-o. 09 
+0. 09 

0.00 

0. 00 

32.42 

55-16 

21 55 21.73 
21 59 44.62 

49.31 

49.46 

0. 07 

0.08 

20 Cephei 


7 

13 56 39-46 

-0.99 

+0. 12 

- 0.1S 

+0. 19 

+0. 01 

38.64 

22 I 27. 93 

[49. 29] 

. • 

27(71^) Pegasi . . . . 
IT Pegasi 


7 

7 

13 59 12-37 

13 59 57-33 

— 0. 64 
—0. 64 

-|•0• 08 
+0.08 

— 0.00 

— 0.00 

+0. II 
H-o. 11 

+0. 01 
+0. 01 

12. 13 
56.89 

22 4 1. 48 
22 4 46. 36 

49-35 

49-47 

0, 03 

0. 09 

24 Cephei 

TT Aquarii. . . . . . 

w. 

7 

7 

14 2 47. 80 

14 14 27-24 

-t.31 
—0. 46 

+0.15 
+0- OS 

— 0,28 
+ 0,07 

+0.25 

+0.09 

4-0. 01 
+0. 02 

46. 62 
27. 01 

22 7 36. 08 

22 19 16, 35 

[49.4.6] 

49-34 

0.04 
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TBLEGBAPHIO DETBBMmATIOIT OE LONGrrUDES 


Transits of stars observed at Hong-Kong, China, by lAeut Commander F. M. Green, U S. JV., to determine the correction of stderealchro 

nometer Negm 1295* 


Date. 

Name of Star, 

Circle. 

No. of threads. 

1 S 81 . 
Sept 12 

0 Serpentis .... 

W. 

7 


e Aquilae 

. 



V Draconis . . 

. 

7 


, ( Lyrse 

. 

7 

1 25 Camelop., S. P. . 

. 

7 


a Aquilae 

W. 

7 


K AquUae 

E. 

7 


P Sagittarii 


7 


y Aquilae 


7 


Sagittarii 


7 


e Draconis 


7 


K Cephei (pre.) . . 

E. 

7 


Transit over 
mean of threads. 


K 

II 

II 

II 

II 

II 

II 

II 

11 

12 
12 
12 
12 


m, s, 

13 38. 86 
17 33-91 
19 9- 33 

26 23 . 5 s 
29 27. 41 
34-39 

51-27 

3-98 

5 7 - 80 
26.62 
57-21 
16.94 


35 


S3 

59 

3 

5 

II 

36 


— 0. 52 
— 0 , 56 
— 1, 12 
- 0.66 
+1. 10 
-o. 55 
+ 0.48 
H-0-S7 
+ 0. 54 
+ 0.58 
+0- 54 
+ 1.08 


i 

*3 


s, 

+ 0.03 
+ 0.03 
+ 0.06 
+ 0 . 01 
— 0.02 
o. 00 

— 0.04 
— 0 . 02 
O. 00 

+0,03 
+ 0 . 12 
+ 0. 16 




+ 0. 14 
-fo.os 
— 1-03 
— 0,13 

+3-31 

-|-o. 08 

+ 0.24 
+0* 04 
-|-0- 10 
"|- 0, 04 
— 1.04 
— 1. 80 


p‘£l 

■SA 


s, 

-fo. 99 
-I-I .02 
+3.06 
-^-1.22 
— 7,72 
H-i, 01 

— 0. 96 
-0. 99 
— 0. 96 
—1. 00 
— 2. 77 
-4-34 


i 


j. 

— 0. 01 

— O. 01 
— 0. 01 
— 0. 01 
O. 00 
O. 00 

0 . 00 
O, 00 
0 , 00 
O. 00 
0 . 00 
+ 0 . 01 


CO 


39-49 
34-44 
10 . 29 
23 , 98 
24. 08 

34-93 

50-99 

3-58 

57.48 
26.27 
54.06 
12 , 05 


R.A. 


//. 

18 50 
18 54 

18 55 

19 3 
7 6 

19 12 

19 30 
19 35 

19 40 
19 42 

19 48 

20 12 


21.81 
16.68 
52. 09 

6.30 
6 . 23 
17.40 

33 . 3« 

45.82 

39. 86 
8.46 
36 . 3^^ 
54.64 


Chron. correction, 


//. 

+7 


+7 

+7 


36 

3<> 


s. 

42. 32 
42.24 
L 4 t. 80 ] 
42 , 32 
C42. iS]| 
42.47 


42. 39 
42.24 
42.38 
42. 19 
[42. 24]l 
+7 3G [42- 59] 


St 

0.00 

0.08 


O.IS 

o. 07 
0 . 08 
0 . 06 
0. 13 


=-j- o“ 44 . (with circle W.); = + 0*48 (drde E.)j ^=o ".97 ( — with circle E.). 

Chronometer No. 1295 , at 1 55 ™ 'chron. time, 7 ^ 36 ® 42*.32 i o *,022 slow, losing o«,oii per hour. 

15^15”^ 7*'36™42“,36 


Sept 14 


P Sagittarii 

E. 

7 

11 

59 

3-30 

+ 0.57 

— 0.04 

+ 0.02 

1 

0 

VO 

— 0 . 01 

2.88 

*9 

35 

45-78 

+7 

36 42. 98 

0.08 

y Aquilae 

. 

7 

12 

3 

57.29 

,+0- 54 

— 0. 05 

-j-o. 04 

— 0- 93 

0 . 00 

56.89 

*9 

40 

39-83 


42.94 

0 . 0 /f 

^ Sagittarii 

. 

7 

12 

5 

26. 01 

+ 0.58 

— 0 . 06 

+ 0. 01 

- 0. 97 

0 . 00 

25-57 

19 

42 

8.43 


42. 86 

0.04 

a Aquilae 

. 

7 

12 

8 

20. 02 

+0- 54 

— 0. 07 

+ 0.05 

— 0-93 

0 . 00 

19. 61 

19 

45 

2.41 


42. 80 

0 . 10 

£ Draconis 

• 

7 

12 

II 

56.07 

+ 1. 08 

— 0. 18 

— 0.43 

— 2. 69 

0 . 00 

53-85 

19 

48 

36. 19 


[ 42 - 34 ] 

. * 

K Cephei 

E. 

7 

12 

36 

14.95 

+ 1. 44 

— 0. 24 

- 0 - 75 

— 4. 20 

0.00 

11.20 

20 

12 

54.40 

•f7 

36 [ 43 - 20 ] 

• 

£ Delphini 

W. 

6 

12 

50 

52.02 

“ 0. 55 

+ 0- 13 

+ 0.05 

+ 0.98 

0.00 

52-63 

20 

27 

35-60 

+7 

36 43.97 

0.03 

73 Draconis 


7 

12 

56 

22*35 

— 1. 26 

+ 0-25 

— 0.74 

- 1 - 3.60 

0 . 00 

24 . 20 

20 

33 

6.76 


[ 42 . 56 ] 

. . 

^ Delphini 


7 

13 

I 

14-56 

— 0 . 56 

+ 0. 10 

-f- 0.03 

+0-99 

0.00 

15 * 12 

20 

37 

00 

0 


42. 98 

0.08 

y Delphini ..... 


7 

13 

4 

28.76 ■ 

— 0.57 

+ 0. 09 

+ 0.03 

-l-i.oo 

0.00 

29.31 

20 

41 

12 . 17 


42. 86 

0.04 

X. Cygni 


7 

13 

5 

6.65 

— 0. 66 

+ 0. 10 

— 0.07 

+ 1- 19 

0 . 00 

7.21 

20 

42 

50.09 


42.87 

0.03 

H Aquarii 


7 

13 

9 

34-87 

— 0.47 

+ 0. 06 

+0-13 

+ 0.97 

0 . 00 

35- 56 

20 

46 

18.42 


42. 86 

0.04 

76 Draconis 

w. 

5 

13 

14 

23 - 71 

— 2.01 

+ 0.22 

-1-57 

- 1 - 6.98 

+ 0.01 

27.34 

20 

51 

10 . 42 


[43- 08 ] 

• • 


= + o »,20 (circle E.) ; a" == + o ".25 i circle W) ; r = o*. 94 ( — with circle E,). 
Chronometer No. 1295 , at 12 ^* 37 ® chron. time, 7 ^ 36 “ 42«.90 ± o"-oi 5 slow, losing o».oi 8 per hour, 


15^26® 


7*»36®4a*.95 
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TVansitt of stars observed at ffong-Kong, China, by Lieut. Commander F. M. Green, U. S. N., to determine the correetion of sidereal chro- 

nomeur JVegus 1295, 


Name of SUr. 

j Circle. 

1 

1 No. of threads. 

1 

Transit over 
mean of threads. 

Flexure. 

LeveL 

Azhnnth. 

Aberration and 
coUimation. 

Rate. 

Seconds of con*, 
transit. 

R.A. 

Chron. correction. 

V* 




//. 

m . 

j. 

j. 

s. 

s. 

s. 

s. 

J. 

A . 

m . 

f. 

A , 

m , j. 

j*. 

6 iiCygni 

W. 

7 

13 

24 

S 3 - 61 

—0.67 

+0.07 

-0, 05 

+1.26 

—0. 01 

54-21 

21 

I 

37.84 

+7 

36 43 - ^3 

0. 09 

77 Droconis 


5 

13 

31 

9.70 

—1.46 

+0.19 

li-i 

d 

1 

+4. 62 

—0. 01 

12. 30 

21 

7 

55-83 


[43- 53] 


a Equulei 


7 

13 

33 

12. 28 

~ 0 ‘S 3 

-j-o. 08 

+0.04 

4-0.99 

—0,01 

12. 85 

21 

9 

56.65 


43* 80 

0. 08 

I Pegasi 


7 

13 

39 

54 86 

00 

d 

1 

H-0. 10 

+0. 01 

4-1-05 

—0. 01 

55-43 

21 

16 

39- 00 


43-57 

0. 15 

I Draconis., S. P. , 


7 

*3 

43 

24. 29 

■4”0» 84 

— 0. 17 

+0.96 

—6. 98 

—0. 01 

18.93 

9 

20 

1.82 


[42. 89] 


p Aquarii 


7 

13 

48 

37 - 55 

—0.49 

-|-o. 10 

4-0.07 

+1.00 

—0. 01 

38. 22 

21 

25 

21.99 


43 - 77 

0. 05 

P Cephei 


7 

13 

50 

26. 29 

—1.08 

+0.24 

—0.30 

42.90 

—0. 01 

28.04 

21 

27 

11.42 


[43- 38] 


f Aquarii 

w. 

7 

13 

S 4 

45-03 

—0. 48 

+0. II 

4-0. 07 

+1, 00 

— 0. 01 

4S-72 

21 

31 

29.41 

+7 

36 43-69 

0.03 

7j Aquarii ..... 

E. 

7 

14 

52 

35-46 

+0.51 

+0.03 

+0. 08 

— 0 . 95 

-f-0. 01 

3 S- 14 

22 

29 

18. 90 

+7 

36 43-76 

0. 04 

31 Cephei 


7 

14 

56 

13-74 

+1.19 

+0.04 

—0. 61 

— 3 - 14 

+0.01 

11.23 

22 

32 

55-90 


L44-67] 


C Pegasi 


4 

H 

S8 

S*- 47 

-H>-SS 

+0. 01 

“|-0, 04 

—0. 96 

+0.01 

52. 12 

22 

35 

36.02 


43-90 

00 

d 

7} Pegasi 


7 

IS 

0 

46. 56 

+0.63 

0.00 

—0.03 

—1.09 

' +0.01 

46. 08 

22 

37 

29.91 


43-83 

0. 11 

A Pegasi 


7 

IS 

4 

9.20 

+0. 60 

—0,01 

0.00 

—1.03 

+0, 01 

8.77 

22 

40 

52-39 


43-62 

0. 10 

/u Pegasi 


7 

IS 

7 

36.90 

+0.60 

— O .02 

— O.OI 

—I - <34 

+0.01 

36-44 

22 

44 

20.04 


43-60 

c. 12 

a Pegasi 


7 

IS 

22 

10. 97 

— 0. 56 

— 0. 05 

+0.03 

— 0. 98 

+0. 01 

10.74 

22 

58 

54 - 48 


43-74 

0. 02 

TT Cephei 

E. 

7 

IS 

27 

33 - 38 

+1.26 

— 0. 14 

•—0, 66 

—3. 61 

+0. 01 

30.24 

23 

4 

14. 14 

+7 

36 [43.90] 

• • 


= + (circle W.); a'':s:+o».22 (circle E.); ^•=o».97 (—with circle E.). 
Chronometer No. 1295, ^4^ 26™ chron. time, 7I136™ 43".72 o*.oi8 slow, losing o“.oi2 per hour. 

141118m 7ii36“‘43*,72 


Sept. 24 

73 Draconis 

E. 

7 

12 

56 

20. 34 

+1.26 

—0. 21 

-1-0-53 

— 2.02 

0. 00 

19. 90 

20 

33 

6. II 

+7 

36 

C46. 21] 




Delphini 


7 

13 

I 

11.97 

-fo.56 

—0. 08 

—0. 02 

—0. 56 

0. 00 

11.87 

20 

37 

57.97 



46. 10 

0.03 


y 

Delphini 


7 

13 

4 

26. 0$ 

-fo.S7 

—0. 07 

—0. 02 

1 

p 

0. 00 

25- 97 

20 

41 

12. 04 



46. 07 

0.06 


X 

Cygni 


7 

13 

6 

3- 77 

-1-0.66 

— 0. 07 

+0. 05 

—0.67 

0. 00 

3-74 

20 

42 

49.93 



46. 19 

0. 06 



Aquarii 


7 

13 

9 

32. 41 

-t-0.47 

—0. 04 

—0. 10 

-0. 55 

0. 00 

32. 19 

20 

46 

18.31 



46. 12 

0. 01 


76 I Iraconis 


7 

13 

14 

24-36 

+2. 01 

-O.IS 

+r. 13 

“3- 93 

0. 00 

23-42 

20 

SI 

9. 20 



[45- 78] 



6P Cygni 

E. 

7 

13 

24 

51. 62 

-fo.67 

—0. 04 

+0.06 

—0. 69 

0. do 

51.62 

21 

I 

37. 72 

-t -7 

36 

46.’ 10 

0.03 


77 Draconis 

W, 

7 

13 

31 

6-53 

— 1.46 

—0. 29 

+1-73 

+2. 71 

0. 00 

9. 22 

21 

7 

54- 66 

7 

36 

[45-44] 



r 

Cygni 

• 

7 

13 

33 

19.96 

—0.67 

—0. 13 

+0. 15 

+0.73 

0. 00 

20. 06 

21 

10 

6. 22 



46. 16 

0.03 


I 

Pegasi 

* ! 7 

13 

39 

52.88 

—0. 58 

—0. 11 

—0. 02 

+0. 61 

0. 00 

52.78 

21 

16 

38.93 



46.15 

0. 02 


I 

Draconis S. P. , 

7 

13 

43 

23.09 

+0. 84 

-f-0. 17 

“3-07 

—4. II 

0. 00 

; 16. 92 

9 

20 

2.73 



[45- 81] 



P 

Aquarii 

• : 7 

13 

48 

35.89 

—0.49 

—0. 08 

—0. 21 

+0. 58 

0. 00 

35.69 

21 

25 

21.92 



46. 23 ! 

0. 10 


i 

Aquarii 

- ' 7 

13 

54 

43-37 

— 0. 48 

—0. 07 

—0.23 

+0,58 

0. 00 

43 - »7 

21 

31 

29- 35 



46. 18 

0.05 


e 

Pegasi 

■ 

7 

14 

I 

38.64 

— 0. 54 

— 0, 07 

—0. 10 

+0.59 

0. 00 

38.52 

21 

38 

24. 64 



46. 12 

0. 01 


K 

Pegasi 

W. 

6 

14 

2 

33-40 

— 0. 61 

—0. 07 

+0. 02 

+0.64 

0. 00 

33-38 

21 

39 

19,41 



46.03 

0. 10 


= — 0".l8 (circle E.); — o».45 (circle W.); i::^o*.56 ( — with circle E,). 

Chronometer No. 1295, at I3i» 30™ chron, time, 7I* 36“ 46*. 13 o".oi2 slow, losing o*,oi per hour. 

141^44® 7i»36“46«.i4 
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TELBGEAPHIO DETBBMIEATIOlir OP LOITGITTIDES 


Tyansiis of stars observed at Hong Kong, China, by Lieut, Commander F. M, Green, U. S, H., to determine the correeiion of sidereal chro- 

nometer Negus 1295. 


Date. 

Nome of Star, 

Cirde. 

No. of threads. 

Transit over 
mean of threads. 

Flexure. 

Level. 

Azimuth. 

Aberration and 
coUimation. 

Rate. 

1 Seconds of coir, 
j transit. 

1 


R. A. 

Chron, correction. 

Vn 

1881. 




A, 

m. 

j. 

s. 

s. 

s. 

s. 

s. 

r. 

JL 

m. 

j. 

A. 

w, s. 

S, 

Oct. 30 

16 Pegasi 

E. 

7 

14 

ir 

0. 22 

-j-o, 61 

0. 00 

— 0. OS 

—0.0 1 

+0.02 

0.79 

21 

47 

42-47 

+7 

36 41. 68 

p 

0 

taa 


79 Draconis 


7 

H 

14 

45-19 

ri-i. 20 

0. 00 

—2. 25 

—0.03 

+0. 02 

44- ij 

21 

SI 

2S.81 


[41- 68] 

■ • 


20 Pegasi 


7 

14 

18 

38.88 

+0.56 

“—0. 01 

+0. IS 

—0.01 

+0, 01 

39-58 

21 

SS 

21,31 


41-73 

0. 02 


ct Aquarii 


7 

14 

23 

1.6s 

+0. 51 

— 0. 02 

+0.32 

— 0, 01 

+0. 01 

2. 46 

21 

59 

44-23 


41-77 

0. 06 


L Pegasi 


7 

14 

24 

49.76 

+0. 60 

— 0. 02 

— 0. 04 

— 0. 01 

+0. 01 

so. 30 

1 22 

1 

32. 03 


41-73 

0. 02 


d Pegasi 


7 

14 

27 

33-33 

+0. S 3 

—0.03 

+0.24 

— 0. 01 

-fo. 01 

34-03 

22 

4 

IS- 73 


41.70 

0. 01 


24 Cephei 

E. 

7 

14 

30 

S 3 - 73 

+1-14 

— 0. 06 

— 2. 04 

—0.03 

+0. 01 

52-75 

22 

7 

34*39 

7 

36 [41-64] 

* 


y Aquarii 

W. 

7 

14 

38 

S 3 - 29 

—0. so 

— 0. OS 

+0.34 

+0.05 

0. 00 

53 - 13 

22 

15 

35-00 

7 

36 41.87 

0. i6 


ly Aquarii 


7 

14 

'^2 

■^ 7 . 11; 

—0, SI 

— 0. 06 

-fo, 32 

+0. 05 

0. 00 

36 . 95 

22 

29 

18.56 


41. 61 

0. 10 


31 Cephei 


7 

14 

56 

IS - 39 

19 

—0. 13 

—2. 18 

+0.17 

0. 00 

12. 36 

22 

32 

54.16 


[41-86] 

• • 


17 Pegasi 


7 

IS 

0 

48. 60 

— 0. 63 

— 0. 07 

—0. 12 

+0.06 

—0. 01 

47-83 

22 

37 

29.52 


41. 69 

0. 02 


?. Pegasi 


7 

IS 

4 

10. 98 

— 0. 60 

—0. 07 

—0. 01 

-1-0.05 

— 0. 01 

10.34 

22 

40 

52. 06 


41.72 

0. ox 


o! Pegasi 


7 


22 

12. 06 

— 0, 56 

— 0, 06 

-fO. II 

+o-°S 

— 0. 01 

12. S9 

22 

S8 

54.21 


41. 62 

0. 09 


TT Cephei 

W. 

7 

* j 

IS 

27 

35-12 

— 26 

—0. 14 

—2. 47 

4 - 0.19 

—0. 02 

31-42 

23 

4 

12. 68 


[41.26] 

• • 


a ' = +o«. 84 (circle E) ; a" = + ofl.82 (circle W.) ; = o".03 (— with circle E. ), 

Chronometer No. 1295, at 141* 49™ chron. time, 7^ 36™ 4i''.7i J:;0'',oi6 slow, gaining O.03 per houn 

lyh Qin 7^» 36 “* 4I".65 


Nov. 


6i'Cygni 

W. 

7 

13 24 57-13 

—0. 67 

-fo. 07 

77 Draconis 

. 

7 

13 31 12.48 

—1.46 

-fo. 13 

a Equulei 


7 

13 33 16. 20 

— 0. 53 

-fo.04 

I Pegasi 

. 

7 

13 39 58.44 

—0. 58 

-fo.03 

I Draconis S. P. . 

. 

7 

13 43 28.49 

-1-0.84 

—0.03 

j p Aquarii 

. 

7 

13 48 41.58 

—0.49 

+0. 01 

1 e Pegasi 

W. 

7 

14 I 44-37 

-0. S4 

0. 00 

16 Pegasi 

E. 

7 

14 II 1.47 

-f-o. 61 

-fo. 07 

79 Draconis 


6 

14 14 44. 08 

+1. 20 

-fo. 13 

i 20 Pegasi 


7 

14 18 40. 24 

-1-0.56 

-fo. 06 

^ a Aquarii 


7 

14 23 3. 30 

-1-0.51 

-fo. 06 

• t Pegasi 


7 

j 14 24 50.97 

-1-0. 60 

-fo.07 

1 y Aquarii 


7 

j 14 38 53-54 

-1-0-50 

+0-05 

TT Aquarii 


7 

I 14 43 35-04 

•fo.51 

+0. 06 

31 Cephei 

E, 

7 

j 14 56 11-95 

+I-I9 

+0. 13 


0. 00 

0.00 

40.02 

56. 55 

21 

I 

36-97 

+7 

36 

40. 42 

0. 00 

0.00 

40. 02 

II. 17 

21 

7 

51. 16 



[39-99 

0. 00 

0. 00 

40.02 

15*73 

21 

9 

56.04 



40.31 

0. 00 

0. 00 

40. 01 

57.90 

21 

i6 

38.36 



40.46 

0. 00 

0.00 

40'0i 

29*31 

21 

20 

8.41 



[39- 10] 

0. 00 

0. 00 

40.01 

41. 11 

21 

25 

21*43 



40-32 

0, 00 

0.00 

0.00 

43*83 

21 

38 

24*17 

7 

36 

40.34 

0. 00 

+0.04 

0. 00 

2. 19 

21 

47 

42. 44 

7 

36 

40.25 

+0. 05 

H-0. 14 

0. 00 

45.60 

21 

SI 

25. 67 



[40.07] 

0. 00 

+0.04 

0.00 

40-90 

21 

55 

21.28 



40-38 

— 0. 01 

+0,04 

—0. 01 

3-89 

21 

59 

44. 20 



40.31 

0,00 

+0.04 

—0.01 

51.67 

22 

I 

32. 00 



40.33 

— 0. 01 

4.0.04 

— 0. 01 

54.11 

22 

IS 

34*57 



40.46 

— Oi 01 

4o- 04 

— O.OI 

35.63 

22 

19 

15*99 



40.36 

+0.05 

40. 14 

— -O.OI 

13-45 

22 

32 

54* 04 



[40. 59] 


0. 06 
» ■ 

0, OS 
0. 10 

• 9 

o. 04 

0 . 02 

0 . 11 

O. 02 

0. 05 
o. 03 
0 . 10 
O. 00 


a ! =- o#.oo (circle W.) ; ez" = — o».02 (circle E.); <r = o*.o2 (+ with circle E,). 
Chronometer No. 1295, at 14^ 10® chron. time, 7“ 36™ 40».36 io^.ois slow, gaining o*.03 per hour. 
16I1 ^401 jn 3600 40*.28 



ru JAPAN, CHINA, AND THE BAST INDIES. 


41 


Transits (rf stars obsen<ed at Manila, Philippine Islands, by Lieut. Commander C. H. Davis, U. S. JI., to detenmne the correctimt oj sidereat 

chronometer Negus 1254. 





tn 







1 ^ 


l: 

8 . 





Date. 

Name of Star. 

Circle. 

u 

-3 

0 

si 

Transit over 
mean of threads. 

§ 

1 

Level. 

Azimuth. 

•^1 

i 

Seconds of 
transil 


R. A. 

Chron. correction. 

188 r. 




/i. 

w. 

s. 

.f. 

J. 

s. 

s. 


s. 

//, 


.f. 

//.. m. .f. 

( k’l. 30 

fi Aquarii 

E. 

7 

13 

21 

34.38 

+0.51 

—0 03 

+0.44 

+0, 10 

—*0. 09 

35.32 

21 

25 

21.46 

4-8 3 4O.14! 

Cephei (pr.) . . . 


3 

13 

23 

24.84 

+0.90 

—0. 05 

—3.01 

4-0. 28 

—0.09 

21.87 

21 

27 

9. 26 

[47. 39], 

1 1 Cephei 


7 

13 

36 

29.49 

+0.91 

—0. ir 

-3.15 

+0.29 

— 0. 07 

27.36 

21 

40 

13.01 

[45. 65]] 

79 Draconih 


6 

13 

47 

41.67 

+0.97 

—0. II 

—3.67 

4-0.33 

— 0. 05 

39‘ 14 

21 

51 

25.81 

[46. 67] 

20 Pegasi 


7 

13 

51 

34. 45 

+0-55 

—0. 06 

+0.04 

+0, 10 

—0.04 

35.04 

21 

55 

2t.3I 

4/1.27 


tx Aquarii 

. 

7 

13 

55 

57.27 

+0.52 

—0. 06 

4-0.33 

+0. 10 

—0, 03 

58.13 

21 

59 

44. aj 

46. 10 


0 Pegasi 


7 , 

14 

0 

28. 77 

4-0.54 

—0. 06 

+0. 20 

4-0. 10 

“0. 03 

29. 52 

22 

4 

15. 73 

46. 21 


24 Cephei 


7 

14 

3 

50.59 

4-0.94 

—0, 14 

—3.35 

4-0. 30 

— 0. 02 

48.32 

22 

7 

34-39 

[46. 07] 


31 Pegasi 

E. 

7 

H 

n 

56.80 

4-0.55 

-0. 08 

4-0.07 

4-0. 10 

0. 01 

57-43 

22 

15 

43- 55 

46. 12 


(7 A<iuarii 

W. 

7 

14 

20 

39. ‘>2 

—0, 50 

--Q. 03 

4-0.50 

—0. 14 

4-0.01 

38.92 

22 

24 

25. 01 

.V6. 09 


fj A{iuarii 


7 

14 

25 

32.78 

—0.52 

— 0. 04 

+0. 32 

—0. 14 

4-0. 02 

32.42 

22 

20 

18.56 

46. 14 


31 Cephei 


7 

14 

2f) 

13. 50 

—0.97 

— 0, 10 

-3.65 

—0. 46 

-|-o. 02 

8.34 

22 

32 

54.16 

[45.82] 


30 Cephei 


i r> 

14 

30 

46, 50 i 

0^ 

d 

1 

— 0. 09 

—2.06 

—0. 30 : 

-|-0. 02 

43.28 

22 

34 

29. 97 

1:46.69] 


if Pegasi 


i 7 

14 

31 

49.88 

-0. 55 

— 0. 06 

+0. 10 

—0. 14 

4-0.03 

49. 26 

22 

35 

35.70 

46.44 


i Ce]ihei 


1 7 

14 

41 

48.58 

—0. 82 

—0. 10 

-2,35 

-0*33 

+0.04 

45.02 

22 

45 

31. 15 

[46. 13I 


tx I'egasi 

• 

! 7 

14 

55 

8. Go 

—0. 56 

—0. 10 

0.00 

—0. 14 

4"0. 06 

7.86 

22 

58 

54.21 

46. 35 


0 Aqua) ii 

w. 

1 7 

IS 

4 

27.97 

“-0.51 

—0.09 

i 

+0.42 

—0. 14 

4-0. 08 

27.73 

23 

8 

13.86 

46. 13 


0. 06 


o. 07 
O. 10 
O, 01 

t). oS 
0 . II 

O. C)(> 


u. 24 

o. 15 
o, 07 


=. -|- i‘*. 248 (circle E.); = + 1"‘249 (circle W.) j c = o", 1 15 (-}- with circle K,). 

( 'hronomclcr No. 1254, at I4‘' if)”' chron. lime, 8»> 3«« 460.20 o', 025 slow, losing 00.098 per hour. 

1 7*^ 8'>3'»46".47 


Nov, 


1 1 ( ’ephei 

E. 1 

7 

13 


22.74 

-fo.91 

-f"-05 

—1.37 

4-0. 42 

•—0. 05 

22. 70 

21 

40 

12.89 

-f8 3 [50. i9l 

79 Drnconis 

, ' 

7 

13 

47 

34; 90 

-fo.97 

-1-0.09 

— I. 60 

4-0. 48 

— 0. 03 

34.81 

21 

SI 

2S-<>8 

t5'>. 87] 

20 Pegasi 


7 

13 

SI 

29. 99 

-1-0. 55 

-fo.05 

+0, 02 

-fo. 14 

— 0. 03 

30- 72 

21 

55 

21, 28 

50. 50 

cx A(juarii 


7 

13 

55 

52.83 

-fo. 52 

+0. 06 

-|-o. 14 

-fo.14 

— 0. 02 

53.67 

21 

59 

44. 20 

5". 53 

0 Pegasi 

‘ 1 

7 

14 

0 

24.37 

-1-0. 54 

-|-o. 08 

+0.09 

-fo. 14 

— 0. 02 

25.20 

22 

4 

15-71 

50.51 

24 Cephei 

' , 

7 

14 

3 

43. 65 

-1-0.94 

+0. 16 

— 1,46 

-fo.44 

— 0 . 01 

43- 72 

22 

7 

34.28 

[50.56] 

j 31 Pegasi 

1 

7 


II 

52. 16 

-I-". 55 

H-O. 12 

-fo.03 

-fo.14 

0. 00 

1 

53-00 

22 

15 

43-53 

SO. S3 

1 TT A(]uarii 

E. ! 

1 

7 

14 

15 

24-55 

-fo. 5a 

H-O. 12 

-fo. 13 

-fo. 14 

0.00 ! 

25.46 

22 

19 

15.98 

50.52 

226 Cephei 

w.. 

7 

14 

2(> 

30.23 

-1. 05 

-fo.43 

—4. 21 

1 

p 

i 

4-0. 02 

1 

24.70 

i 

22 

30 

15.03 

rso..?3] 

t Ce]^hei 

. 1 

7 

14 

41 

43.63 

—0. 82 

-|-o. 24 

—2. 25 

—0.43 

-fo.04 

40.41 

22 

45 

31.08 

[50.67] 

(X Pegasi ...... 


7 

14 

55 

4.25 

— 0 . 56 

-fo. 13 

0. 00 

-- 0. 18 

4-0. 06 

3.70 

22 

58 

54- 19 

50.49 

. Pegasi 

w.| 

1 

7 

16 

3 

21.06 

— 0. 56 

-fo.09 

-f-0.00 ! 

--0. 18 

4-0. 16 

! 20.57 

1 

0 

7 

11. 11 

50.54 


o. 03 
0 . 00 
0 . 02 

0 . 00 
o. ox 


0, 0^ 
o.or 


9375 () 


«r^ = + o«.542 (circle E.)j = 1M9S (circle \V.); r = o".i59 (+witli circle K.). 
Chronometer No. 1254, at 14^ 12"' chron. lime, 81* 3™ 5o“.53 ^ on.oo 6 slow, losing g*.o 85 per hour. 
161^ 54»i 8'> 3m 5o>.76 
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TEIjEGRAPHIO determination OE LONCrTTUDES 


.t Cl, in., i, M. &,««»*. JT. ar„., IT. S JV., /. ,l.,.r„„m, of iiJor»l .hno- 

utnmier Negus 1295. 


Pate. 


1S81. 
Nov. 2 




4 

1 


§ 

Name of Star. 1 

, 

£ 

1 

1 

(U 

*0 

1 

'0 . 


1 

i 

c 1 


1 

V Aquarii ' 

1 

K. 1 

7 ' 

n Aquarii 

1 

7 , 

7} Aquarii ' 

1 

7 j 

31 Cepliei ! 

• 

7 

C Pega.si 

• 

7 

7/ Pega.si 

E. 1 

7 

fi Pegasi 

W. 

7 

t Cephei ...... 

• 1 

6 

1 I'i Pegasi 

1 

1 ^ 

a Pegasi 

. 1 

7 

1 TT Cephei 


7 

' cj Aquarii 


7 

1 V TMscium 


7 

T Pegasi 

w. 

7 


Transit over 
mean of threads. 


//. m. 
14 3 « 


r. 

54 . 4K 


14 42 35-94 

14 $2 38.35 

14 56 >2.94 

>4 58 55-43 

15 o 49. 27 


>5 7 

>5 8 

15 21 


40.47 
52. 29 

35-33 


15 22 15.04 
>5 27 34-03 
15 3 > 34-40 
15 34 24.81 

15 .?8 9-9f> 


■ 

1 


§ n 


i i 

8 1 







.j ' 

1 

1 

a 

p 

0 

0 g 


ids of 
ransit. 


R.A. 

Chron. correction. 

1 1 

^5 ' 

> 1 

.§ 

*N 

U Q 
« 8 

oj 

rt 

8 

0) 







fe 1 


<1 

< 

PC 

c/2 




- 

- 


'1 


s. 

J. 

F. 

.F. 

/t. 

w. 

s 

//. 

///. 

So 

+0.50 ^ 

-fo, 1 1 

—0. 07 

—0. of) 

4n. 02 

54-97 

22 

15 

34- 50 

+7 


.39- 59 

+0.51 

+0. 10 

— 0. 06 

- -0. of) 

40, 01 

S'*- 44 

22 

19 

' 5 - 97 



30 . 53 

+0.51 

4-0. 10 

— 0. 06 

— 0, of) 

40. 01 

38-85 

22 

29 

18.52 



39 - <*7 

+1- 19 

+0.24 

+0.42 

—0. 20 

40. 01 

14. 58 

22 

32 

53-99 



[ 39 - 41] 

+ 0 - 55 

40. 10 

-0.03 

— 0. 06 

0. 00 

55-99 

22 

35 

35 - 



39 - <57 

+0.63 I 

40. 10 

—0.03 

—0. 07 

0. 00 

49. 90 

22 

37 

29.48 

•f 7 

3 <> 

. 39 - 58 

—0. 60 

+n.07 

0. 00 

40, 1! 

0. 00 

40. 05 

22 

44 

19. 67 

+7 


39 - 63 

1 

-0.07 ; 

; +”• I* 

—0. 25 

+0.24 

0. 00 

51.41 

22 

45 

31.13 



1 . 39 - 71] 

—0. f)2 

40. 07 

“0.01 

40. 1 1 

— 0. oi 

34-87 

22 

S« 

4- 55 



39.68 

— 0. 56 

40. 06 

40. 02 

40. 10 

—0, 01 

14.65 

22 

5 S 

54.18 



39 - 53 

— I, 26 

+0. 14 

“-0. 46 

+0.38 

— 0, 01 

32. 82 

23 

4 

12. 51 

1 

1 


[ 39 - 69! 

-0. 55 

+0. OS 

40. 07 

40. 10 

—0, 01 

34.06 

23 

S 

13- 83 

j 


. 39-77 

—0. 52 

0. of) 

+0.05 

40. 10 

—0. 01 

24-49 

23 

II 

4.04 

j 


39 - 53 

— 0. f)0 

1 +0- 07 

— 0, 00 

40. II 

— 0. 02 

9 - 52 

23 

H 

41). It) 

+7 


39-«>4 i 


s. 

0, 03 
0. 09 
0.05 

0. 05 
0. 0.1 

0. Of) 

U. ()() 

0 . 01 ) 

0.15 

U. (Ml 

0. o2 


r =o«,o8 ( — with circle K.) 

^62-) ()«.oi5 slow, gaining o.^o^ i>er hour. 

'■ 5 « " 


,7' = — o«.i6 (circle K.); r7'' = + o«.rs (ciiclc* W.; 

Chronometer No, 1295, chron, time, 7 ‘‘ 3 (>"» 39“.* 

i(jh 24 i‘i 7 »' 36'“ 

7/WW7A o/s(,rrs obsemd ai Mavila, Philippine Islamk, hy Lieut. Commander C. 11. Davh, U. S. N., to determine the mreciion of lidereal 

i'hronomeftr 1254. 


# 

Date. 


1881. 

Nov. 2 


Name of Star. 




Transit over 
mean of threads. 


1 


£ 

d 

s 

N 


II 

s.§ 


1 


K. A. 


Chrcju. correction. 


1 1. 

i ' ; 1 


//. 

m. 

.F, 

.F. 

.F. 

s. 

.F, 

1 

.F, j 

.F. 

//. 

»fo 

.F, 

79 Draconis 

Wo 

^ 1 

13 

47 

. 33-21 

—0.97 

+0.23 

+ 1-93 

“0. 66 

—0.06 j 

33- 68 

21 

51 

25. 61 

20 Pegasi . 

7 

13 

51 

29 - 37 

-0 . 55 

+0. 16 

—0.02 

—0. 20 

“ 0. 06 i 

28. 70 

21 

55 

21. 27 

H Aquarii 

7 

13 

55 

52.63 

“0. 52 

-|-0. 21 

—0. 17 

—0. 19 

—0. 05 

51.91 

21 

59 

44 - 19 

0 Pegasi . 

7 

14 

0 

23-93 

- 0-54 

+0.31 

— 0. 10 

— 0. 19 

—0. 05 

23- 36 

22 

4 

15.69 

24 Cephei i . 

7 

14 

3 

40.76 

-0.94 

+0.55 

+r, 76 

—0. 61 

—0, 04 

41.48 

22 

7 

34. 22 

31 Pegasi ' . 

7 

14 

11 

51-37 

' 0-55 

+0.17 

— 0. 03 

—0. 20 

- 0.03 

50. 73 

22 

15 

4 .f 5 i 

TT Aquarii 

7 

H 

15 

24, if) 

—0. 52 

+0. 09 

—0. i6 

—0, 19 

-0.03 

23-35 

22 

19 

> 5-97 

I226 Cephei 

W. 

7 

H 

26 

21.42 

“1. 05 

+0.31 

+2.31 

-0. 77 

“0. 01 

22.21 

22 

30 

14.96 


li 



A.I 

'^7. 81 

-|-o. 82 

+ 0 . IQ 

— 0. 50 

+0-37 

-fo. 01 

3^.70 

22 

45 

31.04 

a Pegasi 


/ 

7 

H 

55 

Of' 

Qo 78 

' +0-56 

-|-o. 09 

0. 00 

-{-0. 16 

+0. 02 

1. 61 

22 

S« 

54-18 

TT Cephei 


7 

IS 

0 

19.04 

1 + 1-03 

0, 00 

-0. 88 

+0. 58 

+0.03 

19,79 

23 

4 

18. 51 

(f) Aquarii 

• 

7 

IS 

4 

20, 41 

' +0- 51 

-f-o. 04 

-fo. 10 

+ 0 . IS 

+0. 04 

1 21.2s 

23 

8 

13. 83 

y IMscium 


7 

IS 

7 

10. 71 

+0- 53 

-|-o, 06 

+0. of) 

+O.IS 

+0. 04 

i II-SS 

23 

11 

4. 04 

0 Cephei 


7 

i '5 

9 

56. so 

+0. 85 

1 +0- >5 

—0. 56 

+0.40 

-|-o. 04 

1 57 - 3 « 

23 

13 

49 - ‘)o 

K Pisdum 


7 

! IS 

17 

0.86 

+ 0-52 

+0.07 

-(-0, 06 

+0. IS 

+0- 05 

I- 71 

23 

20 

54-20 

70 Pegasi 

K. 

7 

! 15 

1 

19 

19. 26 

! +0- 55 

. +0.06 

j 

-fo. 01 

+0, 16 



-fo. of) 

! 20. 10 

1 

23 

33 

12. 51 


//. 

+« 


w. .P. 

3 rsi‘ 93 l| 

52.57 

52. 28 

52.33 

[52- 74 ]| 
52.78 
52.62 

[52.7511 

L 52 - 34 ]i 
52-57 I 
[52. 72] 
52.58! 

52-49 i 
[52. 521 
52.49 
52.41 


0. o<> 
0. 23 
0. IS 

0. 27 
0. II 


O.oi, 

O. (17 

(). 05 

»*!(» 


— o *.055 Circle \Y.;; f 7 '' = -f-Q".z()a i^circie i\*}\ t v.-r mui 

Chronometer No. 1254, at 14!* 36'“ chron. lime, 8>‘ 3>» 52“.si J- o«.03i slow, losing o«.o77 i)er hour. 
i6>> 24«> 8*» 3“> 52",C5 



IN .JAL’AN, OllJNA, ANJ) TIIK EAST INDIES. 


43 


Transits of stats obsrrved at Singapore, China, by Lieut. Commander T. Af. Green, U. S. N.,to determine the correction of sidereal chro- 
nometer Negus 1295. 


1 )atc. 


l88i. 

I )gc. 4 


Name of Star. 


6) Piscium . 
y Pegasi . . 
i Celi . . . 
44 Piscium . 
13 Ccti . . . 
K Cassiopetu 
13 Cell . , . 
21 Cnssiopece 
J IMhdum . 

r IMscimii . 
r Piscinm . 

Piscium . 
// Celi . . . 
38 CuHsiopeie 
40 Cassiopem 
n- Piscium . 
V Pibciuiu . 


W. 


W. 


4 





I 


>13 


corr. 











! 


S§ 





1 



1 

'rransit 

over 




11 

< 


0 U) 


K. 

A. 




0 

d 

mean of Ihreails. 

Flexure. 

' '5 

1 u 

1-1 

Azimuth 

d 

W § 

|S 


Chron. correction. 

T*. 


//. 

w. 

j. 

J. 

' i. 

,p. 

.1. 

s. 

! . 

//. 

w. 

.p. 

ti. 

m. s. 

J. 

7 

16 

5 S 

0. 00 

-o- 55 

— 0. 10 

+0.05 

—0. 90 

0. 00 

1 58-50 

23 

53 

16. 23 

+6 

55 17-73 

0 . OX 

7 

17 

11 

54. 70 

— r>. S 5 

—0. 16 

-l-o- IS 

—0. 92 

0. 00 

1 53-22 

0 

7 

10.84 


17.62 

0. 12 

7 

17 

18 

10. 10 

^0. 55 

— 0. 25 

— 0, 13 

—0. 92 

0. 00 

8. 26 

0 

13 

26. 06 


17. 80 

0. 06 

7 

17 

24 

6. 40 

•“ 0 . 55 

! —0.25 

0. 00 

—0, 89 

n. 00 

, 4.71 

0 

19 

22.43 


17.72 

0. 02 

7 

17 

28 

46. iG 

— 0 . 55 

“0. 25 

-0.06 

-—0.89 

0, 00 

; 44-45 

0 

24 

2. 20 


17.75 

0. 01 

7 

17 

31 

4.31 , 

-0.57 

- a. 25 

+m 7 

[ ^1.91 

0. 00 

2- 75 

0 

26 

20.47 


[17.72] 

. . 

7 

17 

33 

SS- <■>0 

1 

--0.55 

— 0. 24 

— 0. oG 

-0. 89 

0. 00 

53-86 

0 

29 

1 1. 63 


17-77 

0. 03 

7 

17 

42 

40 * 73 ! 

1 -^-59 

— u. 25 

+2. 20 

1 

00 

0.00 1 

38- 71 

0 

37 

56.34 


C 17-63] 

. • 

7 

17 

47 

18. 84 

55 . 

-0. 23 

+0, 06 

—0. 90 

0. 00 

17. 22 

0 

42 

35-01 

+6 

55 17-79 

0. 05 

7 

18 

I 

31.24 

+U.55 

-f-o. 16 

H-o. 03 

4-0. 94 

0. 00 

32. 92 

0 

56 

50.61 

-)-6 

55 17.69 

0.05 

7 

18 

0 

51.79 

+0. 56 

+0- IS 

4-0. iG 

4-1, 06 

0.00 

53 - 72 

I 

5 

11.56 


17-84 

0, 10 

> 

18 

11 

40. 98 

+0.56 

+0. 13 

4-0. 14 

4-1. 04 

0.00 

42, 84 

I 

13 

0. 69 


17.8s 

0. 11 

7 

18 

22 

49 * 66 

55 

-f-0. II 

— 0. 05 

+0.94 

0.00 

51.21 

I 

18 

8.97 

4 

17.76 

0, 02 

7 

iK 

27 

10. 14 

4-0. 58 

-j-o. 10 

+t>- 78 

4-2.68 

0, 00 

14. 28 

I 

22 

31-91 


[17.63] 


7 

18 

33 

48.70 

+0. 60 

+0.09 

-1-0.91 

4-3.08 

0. 00 

53-38 

I 

29 

II. 14 


[17-76] 

, » 

7 

18 

35 

a- 07 

+ 0 -S 5 

•*1-0. 07 

4-0. 05 

+ 0 ' 9 S 

0. 00 

34-09 

I 

30 

52. 30 


17.61 

0. 13 

7 

18 

3 <) 

59 - 8.^ 

+ 0 -SS 

-f 0, oG 

4-0. 02 

i 

4 - 0-93 

0. 00 

1-39 

r 

35 

19.06 


17.67 

0. 07 


- — ()«.62 (circle W.) ; a" ~ ^ o".2y (circle K.) ; =: o",9i (+ with circle hi.)* 

ClironomoLcr No. I3()5, at i7‘‘49»‘ chron. lime, 6i‘55*» i7«.74;-[-o",oi4 slow, losing o".oo5 per hour. 

61‘5S,uI7«.7s 


Dec. 



Piscium 

K. 

7 

18 

39 

59- 68 

-fo.55 

4-0. 14 

+0. 04 

H-O. 73 

0. 00 

..H 

I 

35 

19. oG 

+6 

55 

17.92 

1" 

Piscium 

' 

G 

18 

43 

52-03 

4-0.55 

4-0. 19 

+0. 08 

-f-o. 74 

0. 00 

S 3 - 59 

I 

39 

11.46 



17- 87 

f 

Cassiopeie .... 


7 

iS 

50 

3G, 88 

4-0.57 

4-0.25 

4-1.24 

+ I.6I 

0. 00 

40 . 55 

1 

45 

58.49 



[17-94] 


AricLis 


7 

18 

52 

40 - 50 

- 1 - 0 - 55 

+<l. 29 

+0. 22 

4-0.78 

0. 00 

51-34 

I 

48 

9. 20 



17, 86 

ft 

Arieti.s 


7 

19 

5 

13- 53 

4-0.57 

+0. 40 

-f0.2S 

4-0.79 

0. 00 

15-54 

= 

0 

33*32 



17-78 

s"’ 

( 'cti 

E. 

7 

19 

11 

2G. 97 

-1-0 . 55 

-l-o. 44 

+0, 08 

4-0.74 

0, ou 

28.78 

2 

G 

46. 58 

+6 

55 

17,80 

;• 

Arietis 

\V. 

6 

19 

36 

5 D 72 

- o-SS 

4-0.50 

-1-0.33 

-0. 74 

0. ou 

51. 16 

2 

32 

9. 05 

+6 

55 

17-89 

i (5 

1 

Celi 


7 

^9 

38 

lu. 7G 

-o.SS 

4 - 0 . so 

— 0.02 1 

— 0. 69 

0. 00 

10. 00 

2 

33 

27.91 



17.91 

1 y 

Celi 

[ 


7 

*9 

41 

55- 97 ' 

• 0- 55 

4-0.49 

-1-0.02 ! 

—0. 69 

0. 00 

55-24 

2 

37 

13*05 



17. 81 


( 'cti ' 


7 , 

19 

43 

18. s8 ! 

—0 . 55 

4-0.48 

-l-o. 13 1 

—0. 71 

0. 00 1 

17-93 

2 

3 « 

35 * 72 



17-79 

47 Cephei 


7 

ro 

55 

17. 46 

- 0. 56 

4-0.50 

4 - 4-59 1 

—3.60 

0, 00 

18.39 

2 

SO 

36. 22 



[17.83] 

C 

ArieLi.s 


7 

20 

12 

52 - 13 j 

-0- 55 

4-0.42 

4-0.32 

—0. 74 

0. 00 

51.58 

3 

8 

9.36 



17.78 

f 

Tauri 

W. 

7 

ao 

25 

31.35 j 

-0, 55 

4-0.41 

+0. 13 

—0. 70 

0. 00 

30.64 

3 

20 

48. S 3 

: 

55 

17.89 







- ' 






_ -- 


- - 

— 

- - 


-- 


0. 07 
0. 02 

0. 01 
0. 07 
*>« OS 
o. 04 
o. 06 
0. 04 
0.06 

o. 07 
o. 04 


— y, .. w .yw yw.. V# - 

Chronometer No. 1295, at I9’>32‘^ chron. Lime, 6*^55’^ r7*»85 ; 

21^ 6® i7".85 
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TELEGKAPHIO DETEBMJLNATION OF LONGITUDES 


Transits of stars absented at Cafe Saint James, Cochin China, by Lieut. Commander C. IJ. Daris, U. S. N., to determine the correction of 

sidereal chronometer Negus 1254. 


Date. 


1881. 

Doc. 


Name of Star. 


(I Pegasi . . . 

TT Cephei . . 

}■ Piscium . . 

4 CassiopejE . 

K Pisdum . . 
h Piscium . . 
70 Pegasi . . . 

e Cassiopeie . 
a Ceti .... 
f Tauri. . . . 
t Eridanl. . . 

Groom. 716 
y Camelop.jH. 
f) H. Camelop. 
A Tauri ... 

D Tauri ... 


Cirde. 

No. of threads. 

Transit over 
mean of thieads. 

( 

1 

a 3 

1 .1 

i 1 

Level. 

1 

Azimuth. j 

i Aberration and 
coUimation. 

' 

6 

rt 

P!J 



//. 

m. 

s. 

s. 

.1. 

s. 

J*. 

A. 

W. 

7 

15 

49 

43- 67 

—0. 58 

+0. 10 

—0. 13 

-0. 08 

—0. 18 


3 

IS 

55 

2. 48 

—0. 89 

+0. II 

“- 1-34 

—0. 27 

—0, 17 


5 

16 

I 

S 3 - 59 

— 0 -S 4 

+0.03 

+0.05 

—0. 07 

— 0. 16 


5 

16 

10 

28. ss 

—0. 71 

+0.04 

—0. 61 

--0. 15 

—0, 16 


7 

16 

11 

43-74 

— 0 - S 3 

+0.03 

+0. 07 

—0. 07 

~o. 15 


7 

16 

12 

49-76 

— 0. S 4 

+0.03 

+0-03 

—0. 07 

--0.15 

W. 

7 

16 

14 

2- 13 

-o-SS 

+0-03 

— 0. 01 

—0. 07 

- 0 . IS 

E. 

5 

18 

36 

48-34 

+0.72 

—0. 04 

-I. 51 

+0. 07 

+0. 03 


6 

19 

46 

57- 12 

+0- 54 

—0. 08 

+0. 10 

+0-03 

-|-0. 12 


7 

20 

15 

12, 22 

+ 0 -SS 

—0. 09 

—0. 03 

+0.03 

-f-0. 15 


7 

20 

iS 

12. 62 

+0.52 

—0. 09 

+0-30 

+0.03 

-|-0. 16 


1 

20 

22 

49-45 

+0.72 

—0. 16 

—1-49 

+0.07 

+0. 16 

1 * 

6 

20 

28 

SI - 39 

+0.81 

—0. 21 

—2. 29 

+0. 09 

-fo. 17 


, 7 

20 

37 

S8.87 

-fo.70 

—0. 14 

- 1-35 

+0. 06 

-)-o. 18 


’ 6 

20 

44 

S 9-48 

-l-o-SS 

—0. 10 

—0.03 

+0. 03 

+0- 19 

E. 

. 7 

20 

47 

43-44 

+ 0-54 

— 0. 09 

+0. 07 

+0-03 

+0.19 


O ’ifl 


R. A. 


S. 1 

//. 

///. 

42. 80 

23 

58 

59 - 92 1 

23 

4 

52.90 

23 

11 

36. 96 

2.1 

19 

43-09 

23 

20 

49.06 

23 

21 

1-38 

23 

23 

47.61 

1 

45 

57-83 

2 

S^> 

18.83 

3 

24 

> 3 - 54 

,*5 

27 

48.7s 

3 

31 

49 - 96 

3 

38 

58.32 

3 

47 

0. 12 

3 

54 

44.18 

3 

56 


S 3 - W 
10-37 
3 - <*9 
37 - 3 « 
S 3 - «S 
S 9 - «S 
12 . 1(1 

s«- 50 

8.62 

23. 62 

24. 2U 

59 - S3 

I. CK) 

y, 08 
10.74 
54. «7 


Chron. correction. 


//. 

+7 


;//. ,v. 

q 10. qy i 

[10- -vs I 

u>. 79 j 
1 10. 42 ]| 
lo, 7(1 
10. 7() 
10. 78 

[lo. 80 1 
10. 79 I 
10. 79 
10. 6() 

I II. 08 ] 
L11.04J 
Lio. 76 ]j 
10. ()2 
10. 6y 


d = + o“.392 (ciicle W.) ; tr' = + o\858 (circle P).); r = o*.05i (+ with drcle K.). 
Chronometer No. 1254, at 14'*^ chron. time, 7*^ g’“ io».77 J- o”.02i .slow, losing o*.o75 per hour, 
igh 161U 7 i^ 9 '"lo ".84 


_# 

Dec. 


S } 

n 

4 

i « 

' H 
70 

i 

41 

A 


33 

y 


Cephei . . 
Cabsiopem 
Pisdum . 
Pisdum . 
Pegasi , . 
Pisdum . 


H. Cephei . . 
Pegasi . . . . 
Groom. 4163 , 
Pisdum . . . 
Pisdum . . 
Pegasi ... 
Groom. 29 . 
Ceti .... 


j. 

o. 22 

o. 02 

0. 01 
o. 03 
o. 01 

(). U2 
<>. 02 
o. n 


0.15 
o. aS 


E. 

1 

7 i 

16 

I 

50. 21 

+0. 54 

+0.03 

+0.13 

+0- 35 

—0. 04 

51.22 

23 

It 

3.68 j 

+7 9 12.^6 

0. 04 


7 i 

16 

4 

36. 20 

+0. 76 ; 

+0.03 

—2. 10 

+0.91 

~o. 04 

35-76 

23 

13 

48.51 ' 

[ 1 *. 7 S'l 


! 

7 ^ 

16 

10 

25.07 

+0.71 

+0. 01 

- 1-57 

+0. 73 

— 0. 03 

24. 92 

23 

19 

37-35 

[ 12 - - 13 ] 

• . 

. i 

7' 

16 

II 

40.37 

+0- S 3 : 

H-o. 01 

+0. 16 

+0. 35 

—0.03 

41-39 

23 

20 

53-84 

12 . 45 

0. 05 

• ! 

7 

16 

12 

46.44 

+ 0. 54 ‘ 

0. 00 

"^0. 08 

+ 0-35 

—0. 02 

47- 39 

23 

21 

59 - 84 

13 . 45 

0. 05 


7 

16 

13 

58. 80 

+0. 55 1 

0.00 

—0.03 

+0.35 

—0. 02 

59-65 

23 

23 

12. 15 

12. SO 

O.OI) 

E. 

7 

16 

24 

40. 37 

+0 . 54 

—0.03 

+0.09 

+0 . 35 

—0. 01 

41-31 

23 

33 

53-84 

12-53 

0. 03 

W. 

1 

7 

16 

33 

12. 69 

—0. 76 

+0.09 

- 5 * 31 

— I. 01 

0. 00 

5 - 70 

23 

42 

18.38 

[ 13 . 68 ] 

m 

. 1 

7 

16 

37 

18. 92 

—0. 56 

+0.05 

—0.37 

— 0. 41 

-4-0. 01 

17.64 

23 

46 

30. 24 

12. 60 

0, 10 


7 

16 

40 

6.38 

—0. 86 

+0. 07 

-7. 88 

■—1.40 

-4-0.01 

56.32 

23 

49 

8. 89 

[12. 57 ] 

. • 

• 

7 

16 

44 

4 - 4 S 

-0. 54 

+0-03 

+0, 18 

- 0. 39 

+0. 02 

3-75 

23 

S 3 

16. 22 

12, 47 

0.03 

• 

7 

16 

SO 

6-57 

—0. 52 

+0.03 

+0.71 

-0. 39 

+0.02 

6. 42 

23 

59 

18.79 

12.37 

0.13 

• 

7 

16 

57 

59 - 19 

—0. 56 

+0. 01 

—0. 18 

—0.40 

+0. 03 

58.09 

0 

7 

10. 82 

12. 73 

0. 23 

w. 

7 

17 

0 

36.69 

J? 

d 

1 

+0. 01 

— 9 - SO 

-1.65 

+0.04 

24. 66 

0 

9 

36.67 

[12.01] 

, , 

7 

17 

4 

13.66 

-0.51 

0. 00 

+0. 85 

—0.40 

+0.04 

13.64 

i) 

13 

26. 04 

12.40 

0, 10 


+ o". 958 (drcle E.)j a" = + 2".465 (drcle W.); <r = o*.37o (+ with drde K.). 
Chronometer No, 1234, at 16^32™ chron, time, 9™ i2*,So i o*,o22 slow, losing o".o79 per hour. 
21*1 6® 7b 9U1 i2*.86 
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a/isifx of Stan absented at Siuj^afore, China, by Lieut. Commander F. M. Green, U. S. N., to determine the correction oj sidereal chro- 

nomcter Negus 1295. 


I >ate. 


881. 


■ 

“ 

— 

Name of Star. 


1 


j Circle. 

Uh 

0 

TT Pisciiim 

^V. 

7 

1 p Piscium 


7 

0 Pisciiim 


7 

t' Cassiopcm .... 


7 

1 50 Cn.s.siopeic .... 


7 

, n Arietis 


7 

k Ccli 

W. 

7 

i 

1 *: Aiielis 

K. 

7 

; ti Tauri 

. 

7 

j ^ Tauri 

, 

7 

; / Tauri 

. 

7 

' r ICiidani 

. 

7 

1 

: } Camclopar(]ali.s . 


7 


'I'ranbit over 
mean of threads. 


//. m. 
3 S 

18 40 
18 43 
18 50 

18 58 

19 s 

19 II 


20 12 
20 23 
20 25 
20 29 
20 32 
2u 42 


S, 

35 * 29 
1.99 

54 - 44 
42. 81 
13. iC 
If). 49 
29 - 53 

49 - 93 
lo- 33 
28. 98 
4. x8 

4-36 

42. 80 


: 1 

1 Flexure. 1 

i 

Level. : 

; 1 

Azimuth. 

j 

1 

Aberration and ^ 
collimation. t 

u 

Seconds of corr. 
transit 


J. 

J. 

s. 

J, 

J. 

-O.SS 

— 0, 03 

—0. 06 

- 0 .S 5 

—0, or 

34-09 

-0. SS 

— 0. 02 

— 0. 03 

” 0-54 

—0. 01 

0. 84 

-0. SS 

—0. 02 

—0. os 

“ 0-55 

—0, 01 

53- 26 

- 0 .S 7 

—O.OI 

—0. 78 

-1. 19 

—O.OI 

41.25 

- 0 -S 9 

— 0,01 

—1. 21 

“L 73 

0. 00 

9. 62 

— O.S 7 

0,00 

—0. iG 

“ 0. 59 

0. 00 

15.17 

-0. SS 

0. 00 

—0. os 

“0- 55 

0. 00 

2«.38 

+0. SS 

+0. 38 

—a 29 

+0. 62 

0. 00 

51.19 

+ 0 .S 5 

+0.3S 

-o,n 

+ 0 .S 9 

+0. 01 

II. 72 

+0. SS 

+0.32 

— 0. 12 

: +0. S9 

+0. 01 

30 . 33 

4.0.SS 

+0. 30 

—0. 16 

+0. S 9 

+0,01 

5-47 

+O.SS 

-f-0. 28 

-f 0. 16 

+0.59 

+0. 01 

5-95 

+0.51 

+0. 21 

- 2 - 39 

+ 1.78 

+0. 01 

42. 92 




... 



. 



I 

I 

1 

1 

1 

2 

2 

3 
3 
3 
3 
3 
3 


///. 

30 

35 

39 

45 

53 

o 

6 

8 

18 

20 

24 

27 

38 


j. 

52. 28 
19. OS 
11.45 

58.47 

27. 62 

33-31 

46.57 

9 . 3 <» 

29.87 

48.53 

23.63 

24. 20 
I. 01 


Chron. correction. 


//. 


-f-O 

+6 




w. s. 

55 18.19 
' 18. 21 
18. 19 
[17.22] 
[i8. 00] 
18. 14 
55 18.19 

SS > 8.17 

>8. IS 

18. 20 
18. IG 
18. 25 
SS [> 8 . 09 j| 


^ o®.42 (circle W.); < 7 ^' ~ -f* o".82 (circle K.)j f* = o*.s6 (-|- with circle E.). 
Chronometer No. 1295, at uj^ 39>» chroii, lime, ss«“ i8m 8 -L o'.oi slow, loHing o".oi per hour. 
19'' 33 '” 6*1 SS"' i8«.i8 


12 1 07 

Cell 

p:. 

i 

Persei 


IT 

Arietis 


r 

Persei 

i 

ft 

Eridani 

1 

1 


Arietis , 
J’crsci . 
Aricti.s - 


'A Tauri . 
P Tauri . 
tt Urioiiis 


E. 


\V. 


7 

19 

15 

47. 10 

H-o.ss 

— 0. 28 

1 

+0.09 j +0.48 

—0. 01 

47.93 

2 

ir 

7.54 

+6 

SS 

7 

19 

46 

48.87 

4-0. S7 

— 0. 26 

— 0. 88 , “f-o. 84 

— 0. 01 

49. >3 

2 

42 

9. 02 


7 

*9 

49 

40. 36 

4 -O.S 5 

— 0, 22 

—0. IS 1 4-0. 49 

—0. 01 

41.02 

2 

45 

0. 7x 



3 

19 

50 

36. 70 

+ 0 .S 7 

—0. 19 

--0. 79 4.0. 78 

—0. 01 

37.07 

2 

45 

56. 90 



7 

19 

55 

21. os 

- 1 - 0 . SS 

—0. l6 

4 - 0 . 12 ' 4-0. 49 

0. 00 

22.0s 

2 

50 

41. 60 



7 

*9 

57 

9 .«S 

- 1 - 0 . SS 

—0. 14 

“0.22 1 4.0.51 

0. 00 

I 0 .S 3 

2 

52 

30.07 



7 

20 

tj 

58-57 

4-0.57 

—0. xi 

— 0. 8x : 4-0.80 

0.00 

59. 02 

2 

56 

18.56 


1 

7 

20 

9 

34. 83 

-l-o. SS 

—0.08 

—0.20 ‘ 4-0.51 

0, 00 

35 . 61 

3 

4 

SS.08 

6 

55 

7 

20 

58 

52. 27 

- 0.55 

-0. 13 

+0. 12 —0, 54 

0.00 

51.17 

3 

54 

10. 78 

6 

SS 

7 

21 

1 

36.37 

-0. SS 

— o.os ' 

—0, 04 —0. 52 

0, 00 

3 S. 2 t 

3 

56 

54.90 



7 

21 

52 

49. 93 

-O.SS 

+0,03 : 

—0. 01 1 - 0. 52 

1 

+0.0X 

48.94 

4 

48 

8.48 

6 

55 



- ' 




1 



— 

— 

— 



_ _ 




19. 61 
L19.89JI 
19. 69 

[19.83] 
19. SS 
19.54 
[19.54] 
19.47 

19.61 
19. 69 

>9.54 


s. 

O. 01 

0.03 

O. 01 


o. 04 
O. 01 

O.OI 
o. 03 
0.02 
O. 02 

0,07 


O. 02 

oG 

o. 08 
o. 09 

o. 16 

. 0.02 
^n, 06 
0. 09 


^7/.= -|-o". 62 (circle E.); + (circle W.)j ^- = o*,48 (+with circle E.). 

Chronometer No. 1295, at 20^^ 33'" chron. time, 6i‘ 55"' 19B.63 o-,026 .slow, losing cy.009 per hour. 

19^ 30'" 6 ^ SS”‘ I9''.62 
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TBLEGEAPHK 


DETEEMINATIOIJJ OE IjOIi^GITUDES 


Transits of stars obsen'cd at 


ape Saint James, Cochin China, by Lieut. ComnuwiUr C. H. Davis, U. 

sidereal chronometer Negus 1254* 


N,^ to iktenuinc the corrcttion oj 



1 

1 

tn 

1 



1 

1 




T3 





Transit over ; 




.2 


Name of Star. 

i 

01 ! 

d 

mean of threads. | 

Flexure 

Level. 

Azimut 

1^ 

Rate. 


VJ 





1 



— 

— 






/i. 

M. 

. 1 

j. 

s. 

j. 

s. 

s, 


w. 

7 

15 

58 

56.84 

— 0. 52 

0. 00 

+ 3-10 

—0. 32 

—0, 04 

y Piscium 


7 

16 

I 

48.76 

—0.54 

— 0. 01 

+ I- 41 

— 0. 32 

— 0. 03 

0 Cephei 


7 

16 

4 

58.84 

—0. 76 

—0. 02 

—23. 05 

— 0. 83 

— 0. 03 

4 Cassiopem . . . 


7 

16 

10 

41.54 

—0. 71 

—0.03 

— 17. 28 

— 0. O7 

— 0. 02 

K Piscium . . . ■ 


7 ' 

16 

II 

38.46 

-0-53 

--0.03 

+ 1-78 

— 0. 32 

— 0. 02 

H Piscium .... 


7 

16 

12 

45.50 

—0. 54 

--0. 03 

+ 0-85 

-0. 32 

—0. 02 

70 Pegasi 

W.' 

7 

16 

13 

58.92 

-0 . 55 

—0.03 

— 0 . 34 

-0.33 

— 0. 02 

1 

L Piscium .... 

E. 

7 

16 

24 

37-56 

+0. 54 

— 0. 16 

+ 1.02 

4-0. 28 

0.00 

y Cephei 

1 

1 . 

7 

16 

26 

0. 66 

+0.95 

—0. 28 

-44.04 

+ 1-23 

0. 00 

41 H. Cephei . . , 


7 

16 

33 

26. 14 

+0.76 

—0. 22 

-23 . 30 

+0- 71 

4-0. 01 

fj, Pegasi 

- 

7 

16 

37 

16. 76 

+0.56 

—0. 1 6 

— I. 61 

4-0. 29 

4-0. 02 

(j Piscium .... 

1 

7 

16 

44 

0. 39 

+°-54 

—0. 13 

+ 0. 78 

4“0. 28 

+0.03 

33 Piscium .... 

. ' . 

7 

16 

50 

0. 59 

+0.52 

— 0 . II 

+ 3-13 

4.0. 28 

+0.03 

y Pegasi 

.i E. 


16 

57 

56.37 

+0- 56 

— 0. 13 

— 0. Si 

+0.29 

+0.04 


‘ ^1 



59.06 

49.27 

34- IS 

22.83 

39-54 

45- 

57.f‘S 

39- 24 
18. 52 
4. xo 
15.84 
1.89 
4.44 
56, 32 


R. A. 

1 'hron. correction. 

//, w. s. 

//, M. b. 

23 8 13- 43 

+7 9 >4- 37 

23 II 3.(16 

14- 39 

23 13 48. 47 

[14.33] 

23 19 37-3' 

[14-48] 

23 20 53- 82 

14.48 

23 21 59. 82 

14. 38 

23 23 12. 14 

14.49 

23 33 53-82 

14.58 

23 34 33-15 

[14-63] 

23 42 i«..?.i 

1 14.24] 

23 46 3"- 

14.38 

23 53 >6.20 

'4-.3> 

23 59 >8. 7« 

14- .34 

<1 7 10. 81 

14. 49 


a! = - 1 - io%Si6 (circle W.) ; = + io«.8o8 (circle K.); r = o*’.298 (+ with circle I’..), 

Chronometer No. 1254, at 16^ 25'“ chron. time, 7 ’‘ 9 '" I 4".42 r 1 .o"-oi 8 slow, hosing 0^.082 per In.iir. 
19 I 1 23 '" 7^ 9'*' I 4"»68 


o. 05 
D. 03 


o. 06 
O. 04 
o. 07 

o. x 6 


o. 04 

(). II 
(), 08 
o. 07 


Dec. 10 

41 

11. Cephei .... 

W. 

4 ' 

16 

32 

56- 74 1 

—0. 76 

+0. 13 

+ 1- 13 

-1.32 

— 0. 16 

55- 76 

^3 

42 

i8. 15 

» 


Pegasi 

. 

3 

16 

37 

8. 75 1 

1 

p 

o^ 

-1-0. 10 

-f 0. 08 

1 

p 

“0. 15 

7. 68 

23 

46 

.l‘»- 17 


a 

Pisduin 

, 

7 

16 

43 

54-97 

— 0. 54 

-1-0.09 

-- 0.04 

—0. 52 

— 0. 14 

53-82 

23 

S3 

16. 16 



Groom. 29 .... 

, 

I 

17 

0 

15.65 

-0. 93 

+0.15 

-1- 2.02 

—2. 17 

— 0. 12 

14. 60 

0 

9 

3<>-3i 


K 

Cassiopea.* .... 


2 

17 

16 

58.04 

—0. 72 

-fo. 12 

+ 0.89 

—I. II 

— 0, 10 

57.12 

0 

26 

20. 28 


21 Cassiopem .... 


7 

17 

28 

34-87 

1 

p 

00 

00 

-1-0.17 

- 1.74 

-1,91 

-0. ()« 

33- 91 

0 

37 

55-99 


J 

Piscium 

W. 

7 

17 

33 

13-65 

—0.54 

-(-0. II 

— 0.03 

—0. 52 

— 0. 08 

>2. 59 

0 

42 

34* 95 

I V 

Cassioj^je .... 

E. 

7 

17 

40 

12.99 

+0.70 

0. 00 

-1- 0.88 

+0.95 

— 0. 07 

>5-45 

0 

49 

38. <'7 


e 

Piscium 


7 

17 

47 

27.24 

-1-0. 54 

1 +0- 10 

— 0.03 

+0.48 

—0. 06 

1 28.27 

0 


50. 56 


d 

Arietis 


6 

19 

55 

31. 12 

+0-56 

- 1 - 0 . 08 

0 

d 

+ 

-fo. 50 

-|-0. 12 

32-48 

3 

4 

55-08 


0 

Tauri 


7 

20 

9 

6. II 

+0-55 

-f- 0 . iC 

— 0.02 

+0.48 

+0. 14 

7.42 

3 

18 

29.87 



Tauri 


7 

20 

II 

24.83 

+0-55 

+0.17 

— 0. 01 

+0. 48 

-fo. 14 

20. 16 

3 

20 

48. 54 


/ 

Tauri 


7 

20 

14 

59-87 

+0. 55 

+0.19 

-|- 0.02 

-fo.48 

+ 0 . IS 

1. 26 

3 

24 

23.64 



Groom. 716 . . , 


6 

20 

22 

34-44 

+0.72 

-fo.30 

+ 1 . 00 

+>.03 

-fo. 16 

37.65 

3 

31 

59-84 


y 

Comeiop., H . . . 

E. 

7 

20 

28 

34.26 

-fo, 81 

+0.38 

+ I - 54 

+>•45 

+0. >7 

38.61 

3 

38 

I. DO 


d =■— 08.523 (circle W.) ; 0B.577 (circle E.) ; c = 08.493 (+ with circle K). 

Chronometer No, 1254, at i8^* 28“ chron. time, 71^ 22\^i J- 08.023 slow, losing 08.083 per hour, 

18 ^ 25 “ 7i'9“22>.4i 


9 [S2-.V)]! 

. , 

22 . 49 ! 

(J. 08 

32. 34 

0 . 07 

[ 21 . 71 ] 


l 2 .f 16 ] 

• ■ 

[ 22 . C) 8 ] 

^ t 

22 . 36 

0. 05 

[ 22 . 62 ] 

^ • 

22.29 

0 . 12 

22 . 60 

0. 19 

22 . 45 

0.04 

22 . 38 

0. 03 

32.38 

0. 03 

[ 22 . 19 ] 

■ • 

[22.39] 

1 • * 
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ly-ansits of stars obse)i>ed at Cafe Saint yanm. Cochin China, by JMnt. Commander C. H. Davis, Lf .S’. N., to determine the correction of 

sidereal chronometer Negus 1254. 






tr 

0 









t; 

8 






Date. 


Name of Star. 

Circle. 

k) 

U-, 

0 

6 

Transit over 
mean of threads. 

Flexure. 

Level. 

Azimuth. 

§•§ 

|.l 

j=> w 

Rate. 

Seconds of 
transit 


R. 

A. 

Qiron. correction. 

7;. 

1881. 





//. 

Of. 

.f. 

s. 

s. 

s. 


j. 

j. 

//. 

1 ft, 

j. 

//. fff, s. 

J. 

Dec. 18 

33 

Pisdum 

\V. 

5 

16 

49 

A. 

oc 

—0. 52 

40. oT) 

— 0.28 

—0.7s 

— 0. 06 

41.73 

23 

59 

18.64 

47 9 36.91 

0.01 


y 

Pegasi 

’ 

7 

i6 

57 

34 * 79 

— 0. 56 

40.08 

+ 0. 07 

1 

p 

—0. 05 

33.58 

0 

7 

10. 68 

37 * 10 

0. 18 



Ceti 


7 

17 

3 

50.59 

-0.51 

-{‘0. 09 

— “• 3 J 

-0. 7 S 

—0. 04 

49. 05 

0 

13 

25.90 

36.8s 

0. 07 


44 

I’i.sciuin 


7 

17 

9 

46. 64 

-o- 53 

40. of) 

— 0 . IS 

1 

p 

— 0. 04 

45.24 

0 

19 

22. 28 

37.04 

0. 12 


12 

C'eti 


7 

17 

14 

26. 67 

— 0. 52 

40. 10 

— 0, 2 S 

-0. 75 

— 0. 03 

25. 22 

0 

24 

2. 06 

36.84 

0. 08 


/f 

C'assiopem .... 

* 

7 

17 

t6 

43.33 

—0. 72 

-I-0. 17 

+ 

— I. ho 

— 0. 03 

42. 78 

0 

26 

20. 02 

r 37 . 24 ] 



21 

Casbiopoo: .... 


7 

17 

28 

19. 92 

~o. 88 

+ 0 . 0 S 

+ 3-22 

- 2. 76 

—0. 01 

19. 54 

0 

37 

55 - 50 ! 

C35.96] 

. 



I’lorcalis 82 . . . ; 

1 

W. 

7 

17 

34 

0.75 

-0. 73 

0. 00 

+ 1.74 

—1.67 

0. 00 

0. 09 

0 

43 

36. 77 ; 

[36. 08] 



y 

Cassiopco; . . . . , 

K. 

7 

17 

39 

57. 53 

+0.70 

—0. 0^ 

+ 1-S6 

+1.41 

0, 00 

I.IS 

0 

49 

37.84 i 

[35.62] 



43 

H. (.ephei .... 


^ 2 

17 

43 

p 

oc 

H-i.«o 

- 0 . IS 

-f-12.91 

+ 9-21 

H-o. 01 

24.56 

0 

53 

I. os 

[36.39] 



e 

Piscium ..... 1 


7 

17 

47 

12 . 45 

+0. 54 

- 0. 0<) 

|— 0. OS 

+0.71 

40.01 

13.60 

0 

56 

50.49 

36. 8g 

0. 03 


r 

Piscium 


7 

18 

2 

6. 14 

+<•'. 54 

0. 00 

— 0. 13 

+0,70 

+0.03 

7.28 

I 

II 

44.11 

.16.83 

0. 09 



Ceti ■ 


7 

18 

8 

30. 99 

+<>■ S® 

+0. 03 

d 

I 

+0. 71 

40.04 

3 '. 95 

I 

iS 

8.8s 

36. yo 

0. 02 


V 

(*Lscium ..... 


7 i 

iS 

25 

40. 77 

+ 0-54 ' 

40. OS 

— 0, 10 

+0.70 

+0.06 

42. 02 

I 

35 

18. 96 

36.94 

0. 02 


h' 

(’assiopeiv .... 


7 i 

18 

36 

17.27 1 +0.72 

40. 09 

+ >.79 

+I-SS 

+0.07 

21.49 

I 

45 

S8. 19 

[36. 30] 

, ^ 


c 

s 

IM.seium 

1 

K. 

1 

7 

1 

18 

37 

so. 29 

+0. S4 

40, 06 

— 0, 14 

+0. 70 

40.07 

51.52 

I 

47 

28.40 

36.88 

0, 04 


= — ti«-965 (circle \V.); r?" = — I“,ni7 (circle K,); ^ = 0^.723 (+with circle E.). 
Chronometer No. 1254, at 17*’ 3^*" chron, time, 7^' 9’“ 3G",92 ;|- o**.oi9 slow, losing o".o74 |>er hour, 
i8** 54“‘ 7I1 ym 27 «.oi 
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TELEGBAPHIC DBTEBMINATIOB OF LOBGTTriDBS 


Transits of stars ohsen^ed at JIong-Kong, China, by Lieut, yohn A. Norris, U. S. N, to determine the correction of sidereal chronometer 

Negus 1178 . 


Date. 


1881. 

Dec. 10 


Name of Star. 


jLt Pega^i 

ft Pegasi 

TT Cephei 

u Cephei 

r Pegasi 

V Pegasi 

tf Piscium 

70 Pegasi 

y Cephei 

(p Pegasi 

£j Piscium 

a Andromedee . . . 
12 Ceti ....... 

E Androiuedm . . . 
21 Cassiopece . . . . 
32^ Camelop ,H.S. P 

43 Cephei 

e Piscium . . . 


E, 

•W. 


W. 


No. of threads. 

Transit over 
mean of threads. 

Flexure. 

Level. 

! 

//. 

m. 

j. 

J. 

s. 

7 

IS 

0 

52.79 

+0.30 

+0.08 

7 

15 

IS 

27.42 

4-0. 28 

+0.05 

7 

IS 

20 

44.20 

+0.64 

+0. 09 

7 

IS 

30 

22. 34 

+0.51 

+0.05 1 

7 

IS 

31 

22. 36 

+0.30 

+0.03 1 

7 

IS 

36 

3-99 

+0.30 

+0-03 

7 

IS 

38 

33-45 

+0. 26 

+0.03 

7 

IS 

39 

45.85 

+0. 28 

+0.03 

7 

IS 

SI 

7.65 

+0.71 

+0.09 

7 

16 

3 

4.58 

—0. 29 

— 0. 23 

7 

16 

9 

50*50 

—0. 27 

—0. 18 

7 

16 

18 

52.91 

-0.31 

—0. 19 

7 

16 

40 

36.42 

—0. 25 

—0. 14 

7 

16 

48 

54 * 93 

—0.31 

—0. 17 

7 

16 

S 4 

30.33 

— 0, 63 

-0 . 35 

7 

17 

4 

45-73 

+0. 74 

+0.41 

6 

17 

9 

34*44 

—1. 62 

— 0. 89 

7 

17 

13 

24. 72 

—0. 27 

-0.15 


■3 

p 


s. 

— O.OI 

+0-03 

— o. 75 
—0.46 
0 . 00 
0. 00 
+0.07 
+0.04 
— 0. 90 

— 0 . 01 
—0,04 
-|-0, 02 
--0. 07 
-j-o. 02 
+0.44 

—1.41 

+1.78 

— 0.04 


1« 


8 








Aberration 

coUimatio 

Rate. 

Seconds of 
transit. 


1 

K.A. 

Chron. 

, correction. 

7 '. 

s. 1 

.r. 

s. 


m. 

.r. 

//. 


j'. 1 

S» 

—0. 13 

—0, 02 

33 *^^! 

22 

44 

19. 15 

+7 

43 

26. 14 

0. 04 

—0. 12 

—0, 02 

27.64 

22 

5 « 

53 * 72 



26. 08 

1 0. 02 

—0. 46 

—0,02 

43 - 70 

23 

4 

9 * 03 



12(1.23], . . 

-O.JI 

—O.OI 

22. 12 

23 

13 

48. 2K 



[ 2f). I()J 

1 

-0. 13 

—O.OI 

22 . 55 

23 

M 

48. 6« 



2(1. 13 

j u-".? 

™0. 13 

, —O.OI 

4 * 18 

23 

i<) 

30. 2S 



2(>. 10 

‘ 0. 00 

—0. 12 

1 —O.OI 

33-^8 

23 

21 

SO- 7 « 



26. 10 

0. 00 

—0, 12 

^ —O.OI 

4O.07 

23 

23 

12. Oi) 



2(). 02 

0. 08 

-0.53 

0. 00 

7. 02 

23 

34 

32.81 



( 25-791 

• • 

+0.09 

0. ()0 

4. 14 

23 

40 

30. 17 



26, 03 

0. 07 

+0.08 

0, 00 

50. OtJ 

23 

S 3 

It), If) 



2(). 07 

0. 03 

+0.09 

+0. 01 

52 . 53 

0 

2 

iK. f)o 



21). 07 

j ^>*‘>3 

+0.08 

-fo. 02 

36. of) 

0 

24 

2*15 



2(U (KJ 

1 0. 01 

+0.09 

-|-0. 02 

54-58 

0 

33 

20. 74 



26, If) 

1 0. of) 

+0.30 

-fO. 02 

30, II 

0 

37 

55 * 99 



I25.88J1 . . 

— I. 16 

-fo. 02 

44 * ,13 

12 

48 

9. 



[,24. 72] . . 

-1-1, 08 

+0. 03 

34* 82 

0 

53 

2*94 



l2(). I2| , . 

-fo. oS 

-1-0.03 

24. 37 

0 

5 f) 

S«- 5 <'' 



29. 19 

1 0. oy 

1 


r7' = + o*. 248 (circle IC.); «" = — o’,i52 (circle W.); f=:oMoi (—with circle K,). 
Chronometer No. 1178, at 16^’ o'“ chron. time, 7>* 43*" 26“.io o«,oio slow, lo.sing ci«.023 
i 8 ^‘ 19 "^ 7 I 1 43ni 26 *.i5 


Dec. II 


V 

Pegasi 

W. 

7 

14 

54 

2.49 

—0*31 i 

-0. 08 ! 

+ 0 , 02 

-1-0.05 1 

— 0 . 02 

2 . 15 

22 

37 

28. 88 

•+7 4.3 26-73 

X 

Pegasi 


•7 

14 

S 7 

25.06 

— 0. 30 

—0. 06 

0. 00 

4-0.05 ] 

—0. 02 

24 * 73 

22 

40 

51-47 

26. 74 

t 

Cephei 


7 

IS 

2 

3*09 

—0.48 ' 

— 0. 07 

-f-O. 26 

+0, 11 ' 

— n. 02 

2, 89 

22 

4 S 

29. 40 

[26.51] 

■ fi 

Pegasi 


7 

IS 

14 

37-81 

—0*31 , 

—0. 01 

-1-0. 02 

-1-0.05 

—O.OI 

37 - 35 

22 

58 

4. 00 

26. 65 

(1 

Pegasi 


7 

IS 

IS 

27-37 

—0. 28 

—O.OI 

—0. 02 

4-0.05 

—O.OI 

27. 10 

22 

58 

S 3 * 7 i> 

26. 60 

TT 

Cephei 


7 

15 

20 

42. 96 

—0. 64 

0. 00 

-|-o, 4b 

+0. iS 

—O.OI 

42- 95 

23 

4 

9 -«S 

[ 26, 90] 

0 

Cephei 


7 

15 

.30 

21. 71 

— 0. 51 

-|-0. 02 

4-0.29 

H-0. 12 

—0. 01 

21. f)2 

23 

13 

48.23 

[26. 61] 

T 

Pegasi 


7 

IS 

31 

22.27 

-0.30 

-f-O. 01 

0, 00 

4 - 0.05 

—0. 01 

22. 02 

23 

14 

48.67 

26, 65 

V 

Pegasi 

W. 

7 

15 

36 

3-84 

— 0. 30 

-j-o. 02 

0. 00 

4-0-05 

0. 00 

3 .f)i 

23 

19 

30.27 

26. 66 

y 

Cephei ...... 

E, 

7 

15 

SI 

6. 04 

-i-o. 71 

-t-O. 52 

—0. 91 

— 0 . 38 

0. 00 

5 - 98 

23 

.34 

32.72 

[26. 74] 


Pegasi 


7 

16 

3 

3 * 04 

-1-0.29 

4-0.17 

+0. 02 

— 0. 09 

+0.01 

3-44 

23 

46 

30. if> 

26. 72 

\ ^ 

Piscium 


7 

16 

9 

48.99 

4-0. 27 

- 1 - 0 - IS 

4-0.07 

—0. 09 

+0.01 ' 

49.40 

23 

S 3 

16. 15 

26. 75 

33 

Piscium 


7 

16 

15 

51.69 

4-0.24 

4-0- 14 

+0. 12 

—0.09 

+0.01 

52. 11 

23 

59 

18.72 

26. 61 

’ a 

1 

Andromeclflj . . . 


7 

16 

18 

51.46 

+0-31 

4-0. 18 

— 0 . 03 

—0. 10 

+0. 01 

51-83 

0 

2 

18. 59 

26. 76 

. 4 

Droconis, S. P. . 


7 

16 

23 

10.22 

— 0. 25 

—0. 14 

+I.2I 

+0. 23 

+0, 02 

11.29 

12 

6 

37.88 

[ 25 . 59 ) 

44 Piscium 


7 

16 

35 

55.40 

4-0. 26 

4-0.15 

4-0. 09 

— 0. 08 

+0. 02 

55- 84 

0 

19 

22.36 

26. 52 

j 21 Cassiopese . . . . 

* 

7 

16 

54 

29.61 

4-0.63 

-fo .37 

-0. 73 

— 0. 32 

4-0.03 

29 . 59 

0 

37 

55-93 

125*341 

j'. 

Andromedae . . . 

1 ^ 

7 

16 

57 

39-46 

4-0.30 

4-0.17 

—0, 01 

—0. 09 

4-0.03 

39-86 

0 

41 

6-54 

26. 68 


= — 0M54 (circle W.); = + o».25o (circle K.) ; r = oa.o 66 (— with circle E.). 

Qironometer No. 1178, at 15 *' 4 S“ chron. time, 7** 43 ”^ 26".67 J:; o".oi4 slow, losing 0^,025 per hour, 
i 8 ^^ 33 «i 7 '‘ 43 '“ 26«.74 


<). 06 
0. 07 

U. 02 

0. 07 


O. 02 
O.OI 

o. 05 
o. oS 
0. of) 
0. 09 

0.15 



IN JAPAN, (jaiNA, AND THE EAST INDIES, 


49 


Transits of stars observed at Cape Saint ^ames^ Cochin China^ by Lieut, Commander C. H. Dvuis^ U S, JV., to determine the correction of 

sidereal chronometer Negus 1254. 








i 







■xJ 

^ § 


i 






Date. 


Name of Slav. 



Circle. 

u 

a 

'0 

Transit over 
mean of threads. 

Flexure, 

Level. 

Azimuth. 

ll 

il 

Rate. 

Seconds of 
transit. 


R.A. 

Chron, correction. 

V. 

i8Si. 







h. 

m. 

j. 

J. 

j. 

s. 

s. 

j. 

s. 

//. 


s. 

//. w. s. 

X. 

Dec. II 

4 

C'assiopctu . . 



E, 

1 

16 

xo 

11.84 

+0.71 

0.00 

— I. xo 

+ 1-34 

—0. 05 

12.74 

23 

19 

37-13 

+7 9 [24-39] 

. . 


K 

Piscium . . . 



• 

7 

16 

II 

28,24 

+0. S 3 

-1-0.04 

-|-0. XI 

^0. 64 

— 0. 05 

29.51 

23 

20 

53- 7 <> 

24. 25 

0. 01 


0 

Pibcium . . . 



• 

7 

16 

12 

34.18 

+0.54 

+0. II 

+0.05 

-j»o. 64 

— 0. 04 

35-48 

23 

21 

59-76 

24. 28 

0. 04 


70 

Pegasi .... 



• 

7 

16 

13 

46.57 

+0.55 

+0. 16 

— 0. 02 

+0.65 

— 0. 04 

47.87 

23 

23 

12. 08 

24. 21 

0. 03 


y 

C’ephei .... 



* 

7 

16 

25 

7. 26 

+ 0.95 

+0. 25 

— 2-73 

+2-83 

—0. 03 

8-53 

23 

34 

33.72 

[24. 19] 



4 ^ 

Il.Dcphel . . 



• 

7 

16 

32 

52.68 

+0. 76 

+0. 21 

-1.4s 

+1. 64 

— 0. 02 

53.82 

23 

42 

iS. 11 

[24. 29] 



fp 

Pegasi .... 



. 

7 

16 

37 

4.65 

+0.56 

-fo. 16 

—0. 10 

-1-0.67 

— 0. 01 

5-93 

23 

46 

30. 16 

24-23 

0. 01 


u 

Piscium . . . 



E. 

7 

16 

43 

50-53 

+ 0.54 

+0, 16 

-1-0.05 

-1-0.64 

0. 00 

51-92 

23 

53 

16. 16 

2-1.. 24 

0. 00 


33 

Piscium , , . 



\V. 

7 

16 

49 

SS -07 

— 0. 52 

+0.30 

+0.24 

-0.68 

0. 00 

54-41 

23 

59 

18. 72 

24-31 

0. 07 


y 

l‘egasi .... 




7 

16 

57 

47.41 

—0. 56 

+0.3* 

—0. 06 

— 0. 70 

+0. 02 

4 fi -43 

0 

7 

10. 76 

24-33 

0. 09 



(Iroom, 29 . . 




7 

17 

0 

18.74 

~o. 93 

+0.54 

—3-23 

—2.87 

+0. 02 

12.27 

0 

9 

36-23 

[23.96] 

. • 


1 

Ccti 




7 

17 

4 

2.51 

-0.51 

+0.30 

+0. 29 

— 0. 69 

+0. 03 

1.92 

0 

13 

35. 98 

24, 06 

0. iS 


12 CVli 




7 

17 

14 

38.61 

—0. 52 

-1-0.27 

-|-0. 22 

— 0. 08 

-f 0. 04 

37-94 

0 

24 

2.14 

24. 20 

0. 04 


K 

C'nsHiopcii! . . 




7 

17 

16 

58.76 

-—0. 72 

+0.36 

— 1.42 

—1.46 

+0.04 

55*56 

0 

26 

20.25 

[24.69] 



21 

t’assiopca? . . 




7 

17 

28 

37 - S9 

-MD. 88 

+ 0.45 

— 2. 90 

—2. $2 

-|-o. 06 

33. 10 

0 

37 

55-93 

[23- «3] 

i 


tl 

Pistium . . . 

* 


W. 

7 

17 

33 

II. 51 

“0. 54 

+0* 29 

+1). 05 

~o. 68 

-I-0.06 

10. 69 

0 

42 

3 - 1 - 94 

24. 25 

0. 01 


rt' = + o".67i (circle E.); o".840 (circle W.); r = 05.659 (+with circle E.). 

Cliionomclcr No. 1254, at 16** 46'*^ chron. time, 9'“ 245.24 ^ o",oi6 blow, losing 0«.0iS2 per hour. 
18*’ 39”^ 7** 9»« 24«.39 


e Tnuri 

\V. 

7 

21 

12 ■ 

20. 22 

— 0, 56 

+o -*3 

+0. 22 

—0. 72 

— 0. 03 

ig. 26 

4 

21 

45-94 

-|-7 9 26. 68 

0. 19 

a 'Pauri 

. 

7 

21 

*9 

45 - 70 

~o, 56 

■+0- '7 

+0. IS 

—0. 71 

—0. 02 

44.73 

4 

29 

11.31 

20. 58 

0. 09 

V ICridani 

. 

7 

21 

21 

2* 55 

—0.52 

+0. 17 

— 0 - 33 

— 0. 68 

—0. 03 

1. 17 

4 

30 

27. 47 

26. 30 

0. 19 

a Camelopardalis . 

, 

7 

21 

32 

58. XI 

-0. 75 

+0.25 

-1-2.84 

— 1.69 

0. 00 

58.76 

4 

42 

24. 48 

[25. 72] 

. . 

i Tauri 

. 

7 

21 

35 

5 - II 

—0, 56 

+0.19 

4^0. 21 

—0, 72 

0. 00 

4 - 23 

4 

44 

30. 66 

26.43 

0. 06 

tt'’* Orionis 

. 

7 

21 

38 

43.26 

— 0-54 

+0. i8 

-—0, 20 

—0. 68 

0. 00 

42. 03 

4 

48 

8.48 

26. 46 

0. 03 

10 Camelopardalis , 

w. 

7 

21 

43 

32.64 

—0. 70 

+0. 24 

-1-2. 14 

— 1-37 

0. 00 

32-95 

4 

52 

59-79 

[26. 84] 

• • 

11 Orionis 

E, 

7 

21 

48 

23-85 

+0. s6 

+0. 10 

+ 0-13 

-1-0. 66 

+0, 01 

25.31 

4 

57 

51.91 

26.60 

0. II 

19 II. Camelop. . . 

. 

5 

21 

S 3 

39-78 

+1-03 

+0. 12 

+ 7 - 14 

+ 3 - 38 

+0. 02 

51-47 

5 

3 

18. M 

[ 26.671 

• • 

P Orionis 

. 

7 

21 

59 

26.84 

+0.52 

-f-0.06 

— 0-47 

+0. 65 

+0. 03 

27-63 

5 

8 

54 - 15 

26. 52 

0. 03 

r Orionis 

. 

7 

22 

2 

27.52 

+ 0-52 

+0. 06 

■ ■■■0, 

-t-o. 64 

4-0. 03 

28-33 

5 

II 

54 * 71 

26. 38 

0. II 

17 CamclopardnliB . 

K. 

I 

_ 

22 

9 

35-41 

+0.72 

4-0. 08 

+2. S 3 

+1.41 

4 - 0 . 04 

40. 19 

5 

19 

6. 23 

[26.04] 

• • 


— I*. 390 (circle W.)j a''=> — i"‘4S0 (circle E ); f=o".66i (+ with circle IC.) 
Chrouomeler No 125 at 2i*’ 37'" chron. Lime, 7’’ 265,49 05.030 slow, losing o«.07S per hour, 

igli yh 265.33 


0375 * 


t 
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TELBGRAPHIO DETERMIlfATION OE LONGITUDES 


2hinsits of stars observed at Hong Kong, China, by Lient. ^ohn A. Norris^ U. S- H., to determine the civrection of sidereal chronometei 

Negtis 1178. 


Dec. i8 


Date, 

Name of Star. 

Circle. 

_ 

No. of threads. 

Transit over 
mean of threads. 

Flexure. 

LeveL 

Azimuth. 

Aberration and 
collimation. 



1881. 





h. 

m. 

j. 

s. 

s. 

s. 

s. 

j. 

Dec. 12 


Fegasi 

E. 

7 

IS 

0 

SJ.38 

+0.30 

+0. 16 

— 0. 01 

— 0. 06 

— 0. 02 


L 

Cephei 


7 

15 

2 

2.04 

-f-o. 4 ® 

+0.25 

-0.47 

—0. 13 

— 0. 02 


/J 

Pegasi 


7 

IS 

14 

36. 30 

+o. 3 > 

+0.13 

—0.03 

— 0. 06 

—0.01 


a 

Fegasi 


7 

IS 

IS 

26. 02 

+0. 28 

+0. 12 

+0.04 

— 0. 05 

— 0. 01 


TT 

Cephei 


7 

15 

20 

42. 66 

+0.64 

+0. 27 

-0.86 

— 0. 20 

— 0. 01 


y 

Piscium 


7 

IS 

27 

35-94 

+0. 26 

+0. 12 

+0. 10 

— 0. 05 

—0, 01 


0 

Cephei 


7 

IS 

30 

20. 78 

+0.51 

+0.24 

-0. S3 

—0, 14 

—0,01 


T 

Fegasi 


7 

IS 

31 

20. 9$ 

+0.30 

+0. 14 

— 0. 00 

—0.06 

— 0. 01 


V 

Pegasi 

E. 

7 

IS 

36 

2. 60 

+0.30 

+0. 16 

—0.00 

—0.06 

0. 00 


y 

Cephei 

W. 

7 

IS 

SI 

6.39 

—0. 71 

—0. 50 

+0.33 

+0.07 

0.00 


41 

H. Cephei . . . • 


7 

15 

58 

51.29 

—0.49 

“ 0-39 

+0.17 

+0.04 

H-o.oi 


0 

Pegasi 


7 

16 

3 

3 - 36 

— 0. 29 

— 0. 23 

—0. 01 

+0, 02 

+0.01 


6) 

Piscium 


! 7 

16 

9 

49. 28 

—0. 27 

—0.22 

—0.03 

+0. 02 

+0. 01 


y 

Pegasi 


7 

16 

23 

43 - 90 

— 0. 28 

—0. 20 

—0, 01 

+0. 02 

+0. 02 



Groom. 29 ... . 


7 

16 

26 

9 * 59 

— 0. 68 

— 0 . 45 

+0.31 

+0. 06 

+0. 02 


44 

Piscium 


7 

16 

35 

55-54 

—0. 26 

— 0. 15 ! 

—0.03 

+0. 02 

+0. 03 


12 

Ceti 

W. 

7 

x6 

40 

35.21 

— 0. 25 

— 0, 14 

—0. 04 

-j-O. 02 

+0. 02 


8 

0 

1 


J. 

51- 75 
2.15 
36. 64 
26.40 

42. so 

20. 85 
21-35 
3.00 

s-ss 

So -^>3 

2.86 

48.79 

43-45 

8.85 

55 - H 
34- 82 


R.A. 


//. w/. 

22 44 
22 45 
22 58 

22 58 

23 4 
23 II 

23 13 
23 H 
23 19 

23 34 
23 42 
23 46 
23 S 3 
o 7 
o 9 
0 19 
0 24 


J. 

19. 12 
29. 36 
3-99 
53. ^>9 
9-78 

3 - 59 
48. 18 
48.65 

30- 25 

32.04 

18. 06 

30.15 

16. 13 

xo. 75 

36. 16 
22.35 

2. 13 


r7' = + o«.2S5 (circle E.); = — o«>.09l (circle W.); c = o ®.034 (— with circle K ). 

Chronometer No. 1178, at 1 51^45*" chron. lime, 7^ 43"’ 27»,29 i oa.oio slow, losing o»'.027 per hour. 

19*^ 39 ” 7 ^’ 43 "® 27".40 


70 Pegasi 

E. 

7 

IS 

39 

72 Pegasi 


7 

15 

44 

y Cephei 


7 

IS 

51 

0 Pegasi 


7 

16 

2 

Groom. 41 68. , . 


7 

16 

5 

0) Piscium ..... 


7 

16 

9 

a Andromedm , . , 


7 

16 

iS 

y Pegasi 


7 

16 

23 

Groom. 29 . ... 

E. 

7 

16 

26 

e Androraedse . . . 

W. 

7 

16 

48 

21 Cossiopece , , . . 


7 

16 

54 

d Pisdum 


7 

16 

59 

328 Camelop. , S. P. . 


7 

17 

4 

43 Cephei 


6 

17 

9 

e Pisdum 


7 

17 

13 

r Pisdum 

1 

7 

17 

21 

V Pisdum 

* 

7 

17 

29 

yu Pisdum 

W. 

7 

17 

41 


40. 84 

35-77 
2. 68 

58- 94 
37-45 

44.91 

47-38 

39 - 55 
6. 32 

49 - 84 
24.42 
4. 06 
42. 78 
26. 90 

19. 52 

40. 52 
29, 62 
40.84 


+0. 28 

+0.19 

+0. 06 

-0. 28 

— *0. 02 

41.07 

23 2 

+0.32 

+0.19 

—0. 05 

— 0. 32 

—0.02 

35-89 

23 2 

+0.71 

+0. 36 

—I. II 

—1.23 

— 0. 02 

1-39 

23 3 

+0, 29 

•fa- 13 

+0. 02 

— 0. 29 

—04 01 

59 - 0 « 

23 4 

+0. 61 

+0. 28 

-0.86 

—0.99 

—0.01 

36-48 

23 4 

+0.27 

+0. 12 

+0. 09 

— 0. 28 

— O.OI 

45.10 

23 5 

+0.31 

+0.15 

—0.04 

“0.3I 

— 0, 01 

47.48 

0 

+0. 28 

+0.14 

+0. 04 

— 0. 29 

— 0,01 

39 - 71 

0 

+0.68 

4 - 0-34 

-1.05 

-I.I7 

— 0. 01 

S-II 

0 

—0.31 

—0. 19 

+0. 02 

4-0.27 

0.00 

49-63 

0 3 

—0.63 

—0.31 

4-0.43 

-|-o. 89 

0.00 

24.80 

0 3 

— 0.27 

— 0 . II 

—0. 04 

+0.24 

aoo 

3.88 

0 4 

+0.74 

+0. 26 

-1.36 

—2.68 

+0.01 

39-75 

12 4 

— 1.62 

—0. 48 

4-1.72 

4 - 3 - IS 

+0,01 

29.68 

0 5 

—0.27 

—0. 07 

— 0. 04 

4-0.24 

+0.01 

19-39 

0 5 

—0.31 

— 0. 06 

+0.02 

-fo. 28 

+0. 01 

40.46 

I 

—0.31 

— 0. 05 

+0. 01 

4-0.27 

+0.02 

29-56 

1 1 

—0.28 

— 0, 04 

—0.02 

4 - 0-25 

+0. 03 

40.77 

1 2 


Chron. correction. 


n.99 
6. 86 
32. t2 
30. 07 

8. 04 
lO. 07 

18. 50 
10.68 
35 . 70 
20. 64 

55.50 
34.87 

10. 6! 

1.05 
50.49 

11.41 
0. 55 
11.75 


//. 

4-7 


43 


27.37 
[ 27 - 23] 
27.35 

27. 29 
[27. 28] 

27.23 

[27.33] 

27. 30 

27.25 
[27. 06j! 
[ 27 . 43]1 

27.29 

27.34 

27.30 

[27.30 

27.21 

27.31 


J*. 

0. 08 

0. 06 

0 . 00 

0. 06 

O. 01 

o. 04 


0 . 00 
o. 05 
0 . 01 

0. 08 

t). 02 


+7 4.3 


30.92 

30.97 
[30. 73] 
30.99 
[31.56] 

30.97 
31.02 

.30.97 
[30. 59 ] 
31.01 

[30. 70] 
30.99 

[30.86] 

[31.37] 

31. 10 

30.95 

30.99 

30.98 


o. 07 

0.02 

O, 00 

0 . 02 
o. 03 
0 . 02 

0 . 02 

0 , 00 


O. II 

0.04 
0 . 00 
O. 01 


ii' = + o*.3o 6 (drde E.)j <i" = + o«.i47 (drde W.); f=o ‘.259 (— with drole E.). 
Chronometer No. 1178, at i6i‘45i>> chron. time, 7'‘43’“3O-.99it:O».0O9 slow, losing 0>.020 per hour. 
1 8** 48"^ 7*» 43™ 3 i*.o3 
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Transits of stars observed at Madras^ India ^ by Lieut. Commander C, H. Davis ^ U. JV,, to determine the conection of sidereal chronometer 

Negus 1254. 




IT 1 

Name of Star. 

Circle. 

No. of thread 

a Ccti 

W. 

7 

48 Cephei, II. ... 

. 

7 

0 Tauri 

. 

7 

^ Tauri 

. 

7 

f Tauri 

. 

7 

£ Friilani 

. 

7 

Groom. 716 . . . 

. 

7 

17 Tauri 

W. 

7 

Groom. 1374. . , 

p:. 

7 

30 Moiiocerotis . . . 


7 

Groom. 1446 . . . 

, 

7 

d Cnnci i 

. 

7 

e Ilydrcc 

. 

7 

1 Ilydriu 

. 

7 

a Cnncri 

E. 

7 










fc: 













1 g 


§ 







Transit over 
mean of tin ends. 

Flexure. 

Level. 

Azimuth. 

g'l 

IJ 

< 

Rate. 

Seconds of 
transit. 


R.A. 

Chron. correction. 

7^ 

/i. 


s. 

s. 

J. 

j. 

J. 

j. 


b. 

m. 

s. 

b, m. 

s. 

s. 

21 

32 

52- 23 

— 0. S3 

+0. 28 

+0.19 

—0. 02 

— 0. 14 

52.01 

2 

56 

8.31 

+5 23 

16. 30 

0. 28 

21 

42 

19- 95 

1. 07 

+0. 56 

—4.64 

—0. 07 

—0. 14 

14.59 

3 

5 

29. 13 


[14.54] 

• . 

21 

55 

14. 06 

—0.54 

+0.23 

+0.09 

— 0. 02 

-0.13 

13. 69 

3 

18 

29. 62 


15*93 

0, 09 

21 

57 

32. 71 

-0*55 1 

+0. 22 

+0.07 

— 0. 02 

—0. 12 

32*31 

3 

20 

48. 30 


15-99 

0. 03 

21 

1 

7.8s 

—0.55 i 

+0. 22 

+0.01 

—0.02 

— 0. 12 

7.39 

3 

24 

23*41 


16. 02 

0. 00 

22 

4 

8. 18 

—0. 50 

+0. 21 

+0 45 

—0. 02 

— 0. 12 

8. 20 

3 

27 

33. 92 


15-72 

0. 30 

22 

8 

44.81 

—0. 76 

+o.3« 

1.89 

—0. 04 

—0. n 

42.35 

3 

31 

59- >4 


[16.79J 

- . 

22 

14 

38.79 

— 0. 58 

+0.24 

— 0. 23 

— 0. 02 

—0. II 

38.09 

3 

37 

54-28 


16, 19 

0. 17 

2 

22 

so. 07 

+0.96 

—0. 08 

—3.28 

*— 0. 09 

+0. 10 

S3.es 

7 

46 

10.03 


[16.35] 

• . 

2 

5G 

3J.32 

+0.52 

0.00 

+0. 29 

— 0,02 

+0. 13 

32.24 

8 

19 

48. 36 


16. 12 

0- 10 

3 

3 

26. 7S 

+0.95 

+0,06 1 

-3*24 

—0. 09 

+0.14 

24-57 

8 

26 

40. 32 


[15-75] 

- . 

3 

14 

44. 68 

+0. 60 

+0. oC 

--0. 10 

—0,03 

+0.15 

45.36 

8 

38 

1*37 


16.01 

0, 01 

3 

17 

>7-39 

+0.54 

+0. 06 

+0. 1 1 

— 0. 02 

+0. IS 

18.23 

8 

40 

34* 18 


15^95 

0. 07 

3 

25 

55.03 

+0.54 

+0. II 

+0. 12 

—0. 02 

+0. 16 

55-94 

8 

49 

11. 89 


15-95 

0. 07 

3 

28 

47. 71 

+0.54 

+0* 13 

+0.01 

—0. 02 

+0. 16 

48.53 

8 

52 

4* 55 


16.02 

0. 00 


rt' = + 1^.132 (circle W.) ; = + 18.019 (circle E.); <:= 0".004 ( — willi circle E,). 

Chronometer No. 1254, at o*’ 23>n chron. time, 5*' 23*" 168.02 08,031 slow, losing 08.051 per hour. 

4'>35?>« 5'' 23"' 1 6", 24 


48 (ephci.IT. . . . 

JC. 

6 

21 


10. 13 

+1.07 

+0.37 

— 0. 05 

+0.24 

— 0. II 

n. 65 

3 

5 

29.0s 

+5 23 [17.40] 

. , 

0 Tauj i 


7 

21 

55 

11.74 

+0. 54 

+0. 22 

+0.00 

+0.05 

— 0, 10 

12.45 

3 

18 

29. 61 

17. i6 

0. 07 

1 7 Tauri 


7 

22 

14 

36. II 

+0. 58 

+0. 28 

— 0. 00 

+c. 06 

— 0. 09 

36-94 

3 

37 

54-27 

17.33 

0. 10 

fj Tauri 


7 

22 

17 

12. 24 

+0. sS 

+0.30 

—0, 00 

+0. 06 

-0.08 

13* 

3 

40 

30. 38 

17. 28 

0. 05 

27 Tauri 


7 

22 

18 

52* 92 

+0.58 

+0.30 

— 0, 00 

+0. 06 

—0.08 

53.78 

3 

42 

10. 94 

17. 16 

0* 07 

9 II. Camelop. . . 


7 

22 

23 

50. 41 

+0. 74 

+0.43 

-0. 02 

+0. 11 

—9.08 

51-59 

3 

47 

8-55 

[16.96] 

• • 

X Tauri 

E. 

7 

22 

30 

52.57 

+0-55 

+0. 29 

+0.00 

+0.05 

—0.07 

53- 39 

3 

54 

10. 62 

17.23 

0.00 

15 Monocerotis . . . 

W. 

5 

I 

11 

14. 61 

-0.5s 

+0. 21 

+0.01 

—0.09 

+0.07 

14. 26 

6 

34 

31.35 

17. 09 

0. 14 

f Geminorum , . . 


7 

I 

15 

25. 80 

-0. 55 

H-o. 21 

+0.00 1 

—0. 09 

+0. 07 

25.44 

6 

38 

42. 60 

17. 16 

0,07 

43 Camelojjardalis . 


7 

1 

17 

48. 58 

—0. 84 

+0. 32 

-0. 55 1 

—0. 26 

+0.07 

47- 32 

6 

41 

4.46 

[1 7. 14] 

• * 

f Geminorum . . . 


7 

1 

33 

52.51 

—0.57 

+0. 20 

—0.03 

—0. 10 

+0.09 

52* 10 

6 

57 

9-37 

17*27 

0.04 

25 CamelopardaliH . 


7 

I 

43 

n.75 

-1.47 

+0-47 

—1.74 

—0. 72 

+0, 10 

8. 39 

7 

6 

25.60 

[17.21] 

• * 

Geminoium . . . 


7 

1 

48 

4.51 

— 0. 56 

+0. 17 

— 0. 02 

—0. 10 

+0. 10 

4. xo 

7 

II 

21.38 

17. 28 

0. 05 

d Geminorum . . . 

\V. 

7 

I 

49 

50*47 ' 

— 0. 58 

+0.17 

—0.04 

-—0, 10 

+0. 10 

50. 02 

7 

13 

7-33 

17*31 

0.08 


rt' = + o«oii (circle E.); = +08.238 (circle W.); c = o\o*j 2 (+with circle E.). 

Chronometer No. 1254, at 23^* 54'" chron. time, S>*23^n 178.23 + 08.017 slow, losing 08.052 per hour. 
4U 19m 23™ 178.46 



TELEGRAPHIC DETERMIHATION" OF LORGITUHUa 


Transits of stars observed at Singapore, by Lieut, yohn A, Norni, U. S. N.. to tieternnne the correction oj sidereal chtonometer Nc^us 1295, 


Name of Star. 


Transit over 
mean of threads. 


( ‘Iinni. correction, z/. 


1S82. 

Jan. 20 y Tnuri . . 

fl Taiiri . . . . 
I Cameloixirdali 


a Tauii . 
V El idani 


u Camelopanlalis 

10 Camelopardalis 

/ Tauri 

11 (hionis . . . . 


d Amiga* . . 
S Monorerolis 


a Argus . . . 
15 Monocerotih 
E fjcminonim 
f Gemiiio urn 
18 Munocerotis 
24 H. Camclop. 


//. T/I. s, 

7 21 17 48.61 

7 21 20 51. 76 

6 21 27 27. 32 

7 21 33 S3- 00 

7 21 35 8- 73 

7 21 39 54-07 

7 21 47 7- 78 

7 21 57 41.94 

7 22 o 45.65 

7 22 2 32. 49 

7 22 54 33. 88 

7 23 22 13. 65 

7 23 26 1.42 

7 23 39 II. Si 

7 23 41 23.92 

7 23 43 23.07 

7 23 46 25.38 

6 23 47 44.39 



a' = + o". 875 (circle W.) ; = -|- IM90 (circle E . )i c = o\oyy (+ with circle IC.). 

Chronometer No. 1295, at 22>' 30'“ diron time, 6*' 55’“ 19M2 ^ 0^.010 .slow, gaining o».(hj3 per hour. 
4^ 36'*' 6*^ 55'” 19M0 


//. s, .p, 

55 o.oi 

ly. 12 0.00 

I ly- 20] . . 

ly. 10 u. 02 

IC), 17 0.05 

Kj. 05 0.07 

Liy.txjl . . 

I ly- IS I • • 

ic;. 20 0.08 

1 <). II <). 01 

LiS.() 7 | . . 

ly. l() o. 04 
hS.yjl . . 
iy .()9 o.oj 

ly. 12 0. 00 

ly. It) 0,04 

ly. 03 (). (KJ 

[KJ. I<)J . . 


Tan. 21 cl Ononis . . 

a Leporis . . 

Orionis . . 
0 '^ Orionis . . 
a Orionia . . 
K Orionis . . 
cl Doradus , . 
d Aurigm . . 

y Geminorum 
15 Monocerotis 
e Geminorum 
f Gcminoium 
24 II. Cnmelop. 
C Geminorum 
7- Volantis . . 
f) Geminorum 
Pifizzi vU, 67 




H-6 55 


iy.02 ' 

iij.07 ' 

U). 12 I 

[1S.92J 


iij.()7 I 
Li«.5i>] 
18.99 I 
[i 8-9S] 
ly. 08 I 

[ly. 34] 


= o*,i54 (circle E.); c?'' = + o".o83 (circle W.); t* = o''.oo7 (— with circle E,). 

Chronometer No. 1295 23*^ 15'*' chron. time, 6*^55”' i9*.o6 j;0“.oo8 slow, gaining o^ooi per hour, 

4^ i8“* 61 ' 55'” 198,05 
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IN JAPAN, CHINA, AND THE EAWT INDIES. 


Transits of siars observed at Madras, India, by Lieut. Commandir C. H. Bavis, U. S. iV., to determine the cofrcciion oj iideieal c/iro- 

no meter Nellis 1254. 


I )atc. 

Nnmc of Star. 


Cirde. | 

No. of threads. | 

Tiansit over 
moan of IhienOs. 

1 

Flexure. ‘ 

1 

1 

j 

Level. i 

1 

•3 

.1 

Aberration and 
collimation. 

dJ 

4-1 

a 

Seconds of con*, 
transit. 


R. A. 

Chron. cnricctimi. 

1&82. 
Jan. 23 

fliooni.848 . . 


V. 

7 

//. 

23 

»/, 

9 

s. 

43 - 75 

r. 

+ r. 01 

s. 

-1-0.38 

J. 

-0.15 

s. 

-fo- 34 

s. 

— 0. 09 

s. 

45-24 

/f. 

4 

/«. 

33 

/. 

5-39 

//. w. r. 

+5 23 [20. IS] 


r 'Faui i 


. 

7 

23 

11 

Si'SS 

+0.58 

+0. 22 

—0. 01 

-1-0. C 9 

—0. 09 

52. 34 

4 

35 

12. 15 

19. Si 


/i Kiiilnni .... 



7 

23 

16 

17.63 

+0.52 

-fn. 19 

+0. 01 

-|-o. 08 

—0. 09 

18.34 

4 

39 

38.17 

19. .83 


a t 'amelopanlalis 



7 

23 

19 

3-53 

-}-o. So 

-l-n.29 

—0. 08 

H-O. 21 

—0. 08 

4.67 

4 

A 2 

24. 10 

[i 9 - 43 ’i 


1 'Tauri 


, 

7 

23 

21 

10. 04 

+ 0'57 

-f-0. 20 

— 0. 00 

•“j— 0. OQ 

—0. 08 

10. 82 

4 

A 4 

30. <>s 

1 9. .83 


7r» Orionis .... 


. 

7 

23 

24 

47.96 

+ 0 - 53 

-1-0. 19 

-|-0. 01 

-(-0. oS 

—0. oS 

i|S. 69 

4 

48 

8-45 

19. 77 


f (ieminorum . . 


K. 

7 

1 

55 

5-83 

-1-0.59 

-t-o- 3 « 

—0.01 

-|-o. 09 

-fo. c6 

6.87 

7 

18 

26. 75 

19. 88 


K (icniinoiuni . . 



7 

2 

14 

2. 66 

-“0. 58 

- 1 - 0-37 

-|-o, n6 

— 0. 14 

—^0. 08 

2.45 

7 

37 

22. 24 

19.79 


/•? Geininorum . . 


. 

7 

2 

14 

49.02 

“ 0 - 59 

-fO.38 

-f 0. 08 

-0. 14 

— 1-0. 08 

48. «3 

7 

3 « 

8. 01 

19.78 


(hooin.1374. , 


. 

7 

2 

22 

51.25 

—0. 96 

-\-o, 61 

-t-O. 87 

—0. 45 

-fo. 09 

51.41 

7 

46 

10. 1)6 

Li 9 .Gs]^ 


53 Cimielopnitlnlis 


. 

7 

2 

28 

21 95 

“ 0.74 

— j-0. 4^ 

-1-0. 41 

— 0. 25 

+0. 09 

21.94 

7 

SI 

41. 8() 

1.19-93.1 


C Cancri 


. 

7 

2 

43 

9. Of) 

- 0.57 

-l-o. 33 

+0. 02 

—0. 13 

-fo. II 

9.43 

S 

5 

29. 38 

19. 96 


< ancri 


W. 

7 

2 

46 

50.07 

“0. 55 

-1-0 . 35 

—0. 02 

—0. 12 

-fo. II 

49. 84 

8 

10 

9 - 5 f> 

19. 72 


7 U 


s . 


o. 01 

0. 1)1 

O. l)I 

t). 05 

O, ll< ) 

<>. 

0. C14 


U. I.| 

(). 10 


-|- o".o42 (cildc K.)i — o".27i (drde \V.)j t (+^villl circle E.). 

Chrimoiueter No. 1254, at u'‘ 48'“ chion. lime, 23*" I9«.82 o",oi6 hlow, losing o'.o56 per liour. 

i'' 20»> 5‘* 23*'^ I9".S5 


48 Cephei IF 

W. 

7 

21 

42 

6. 70 

— 1. 07 

+0.31 

—0. 60 

-fo. 00 

“0. 12 

5. 22 

3 

5 

28.64 

-fs 23 [ 2 . 3-42 1 

, . 

C Aiii'tis 


7 

21 

44 

45.47 

- 0-57 

-t-o. 17 

—0. 02 

-fo. 00 

— 0, 12 

A 4 - 93 

3 

8 

9. 01 

24,08 

0, 03 

/ 'fauri 


7 

22 

0 

59 - 95 

“O.55 

-fo. 13 

-f 0. 00 

-fo. CO 

— 0. II 

59.42 

3 

24 

23 * 33 

23. 91 

0. 20 

(Irooin. 716 . . . 


7 

22 

8 

35 - .34 

—a 76 

-fo.19 

— 0. 25 

-fo. 00 

— 0. 10 

34-.43 

3 

31 

58-93 

[ 21 - 51 ] 

. ■ 

17 Tauri 


7 

22 

M 

30. 58 

CO 

d 

1 

-fo.i 5 

-0. 03 

■fo. CO 

— 0. 10 

30. 02 

3 

37 

54. 20 

24. tS 

0. 07 

?/ 'rauri 


7 

22 

17 

6.65 

—0. 58 

+0. IS 

—0.03 

-f C). 00 

—0. 09 

6, 10 

3 

40 

30- 31 

24. 21 

0. 10 

27 'fauri 

w. 

7 

22 

]8 

47.28 

1 

p 

oc 

-fo. IS 

1 

p 

0 

OJ 

-fo. CO 

— 0.09 

4f>. 73 

3 

42 

10. 87 

24. 14 

0. 03 

I'ia/zi vii,67 . . . 

K. 

7 

1 

55 

15.62 

+0.84 

-fo.23 

-fo.79 

—0. u 

-fo.09 

17.46 

7 

iS 

41.48 

[34. 02' 


p Can is Miiioiis . . 


7 

I 

57 

23.06 

-f-0.54 

+0. 10 

— 0. 03 

— 0. 04 

-fo.09 

23- 72 

7 

20 

47-71 

23 - 99 

0. 12 

a Can is Mine iris . . 


7 

2 

9 

45 - 33 

-H-o. 54 

-fo. 12 

— 0. 05 

“-0.04 

-fo. 10 

46. 00 

7 

33 

10.05 

24. 05 

0. 0() 

K (leminounn . . . 


7 

2 

13 

57-28 

-t-o. 58 

-fo. 14 

-fo. 08 

-0. 05 

-fo. 10 

58-13 

7 

37 

22. 25 

24, 12 

0. 01 

jl (lemmoiiim . , . 


7 

2 

14 

43-51 

-fo. 59 

-fo. 14 

-fo. 10 

- 0. 05 

-fo. 10 

44-39 

7 

3 « 

8. 63 

24.24 

0. 13 

( 1 mom. 1374 . . . 


7 

2 

22 

43.81 

+0. 96 

-fo.17 

-fl, 12 

-0.15 

-fo. II 

46.02 

7 

46 

10. 09 

L24- ‘>71 

. » 

X (lominoium . . . 

K. 

7 

2 

32 

54-02 

-f 0. 59 

-fo. 17 

-fo. 10 

— 0, 05 

-fo, 12 

54-95 

7 

5 <i 

19, 12 

24- 17 

1 0. (j6 


=4-o*.i47ldrclc \Y.;; r?'' = — o“. 349 (drde E,); r = o*.02i (— with drde E.). 
Chronometer No. 1254, at o'» 10'“ chron. time, 5»> 23m 24M1 J:;0»,022 slow, losing o*.o5o pci hour. 
23"44‘" 5»' 23”» 248.09 
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TELEGEAPHIO DETEBMUTATIOE OF LONGITUDES 


I^ansiis of stars ahsen-edat Singapore, bp Lieut. John A. Ncrris, V. S. N., to determine the correction of sidereal chronometer Negus 1295. 


Date, 

Name of Star, 

Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure, 

4 

> 

1S82. 





/i. 

w. 

s. 

j. 

s. 

Jan. 23 

y 

Orionis 

E. 

7 

22 

23 

30. 82 

+0-SS 

— 0. 06 


d 

Orionis 


7 

22 

30 

4«-37 

-1-o.SS 

—0. 07 


a 

Lepoiis 


7 

22 

32 

14.15 

-l-o-SS 

—0. 07 


t 

Ononis 


7 

22 

34 

22. 25 

+0-55 

—0.07 


a 

Orionis 


7 

22 

37 

31.96 

+0.55 

— 0. 08 


K 

Orionis 

. 

7 

22 

46 

52.36 

+O.SS 

— 0. 09 


6 

Auriga: 


7 

22 

54 

33-44 

+0-S7 

— 0, 10 


36 

Camelopardalis . 


7 

23 

5 

45- 13 

-|-o. 58 

—0. 12 


22 

Camelopardalis . 

E. 

7 

23 

10 

37. 75 

H-0. 58 

—0. 13 


IS 

Monocerotis . . . 

W. 

7 

23 

39 

12. 89 

— 0. ss 

—0. 01 


a 

Geminorum . . . 


7 

23 

41 

24. 61 

-0. 55 

—0.01 



Geminorum . . . 


7 

23 

43 

24. 06 

-0. SS 

—0. 01 


IS 

Lyncis 


7 

23 

51 

49. 56 

—0.57 

—0.02 



Geminorum . . . 


7 

0 

I 

0 

0 

-0,55 

— 0. 02 


6 

Geminorum , . . 


7 

0 

17 

48. 81 

—0. 56 

—0,03 



Fiazzi vii, 67 . . , 


7 

0 

23 

23. 18 

—0. 58 

— 0. 03 



Canis Minoris . *. 


7 

0 

25 

29. 14 

— 0. 55 

— 0. 03 



Groom. 1374 . . , 

W. 

7 

1 

0 

50 

51.68 

-0. 59 

— 0, 04 


Azimuth. 

Aberration and 
coUimation. 

Rate. 

Seconds of corr. 
transit 

R. A. 

Chron. correction. 

V. 

s. 

s. 

r. 

s. 



s. 

A. 

m. 

s. 

s. 

— 0. 03 

—0. 02 

0.00 

31-26 

5 

18 

50. 41 

+6 

55 

19-15 

0.06 

-1-0. 01 

—0. 02 

0. 00 

41.84 

5 

26 

0. 96 



19. 12 

0.03 

+0. 12 

—0.03 

0.00 

14.72 

5 

27 

33-70 



18. 98 

0. II 

+0. 04 

—0. 02 

0.00 

22.75 

5 

29 

41.88 



19. 13 

0, 04 

-(-0.02 

— 0. 02 

0.00 

32.43 

5 

32 

51.58 



19.15 

0. 06 

+0.07 

— 0. 02 

0. 00 

52. 87 

5 

42 

11, 82 



18.95 

0. 14 

—0.48 

—0.04 

0.00 

33- 39 

5 

49 

52.56 



[19.17] 

. ■ 

—0.77 

—0.06 

0.00 

44-76 

6 

1 

3.84 



[19.08] 

1 

— 0, 92 

— 0. 07 

0.00 

37-21 

6 

5 

56. 19 



[18.98] 

• • 

— O.OI 

— 0, 02 

0.00 

12. 30 

6 

34 

3I-.35 



19.05 

0.04 

—0,03 

—0.02 

0.00 

24.00 

6 

3^ 

43’ 14 



19. 14 

0.05 

—O.OI 

— 0. 02 

0.00 

23- 47 

6 

38 

42. 60 



*9- 13 

0.04 

—0. 10 

—0.03 

0.00 

48,84 

6 

47 

7-79 



[>8.95] 

. . 

— 0. 02 

—0.02 

0.00 

50-39 

6 

57 

9.38 



18.99 

0. 10 

—0,04 

—0, 02 

0. 00 

48.16 

7 

13 

7-33 



19. 17 

0. 08 

— 0. i6 

— 0. 05 

0.00 

22. 36 

7 

18 

41.48 



[19. 12] 

- ■ 

- O.OI 

—0.02 

0.00 

28. S3 

7 

20 

47.70 



19.17 

0. 08 

— 0. 22 

— 0, 07 

0. 00 

SO. 76 

7 

46 

10, 06 



[>9-30] 

• ’ 


rt' = + o".3So (circle E.); o*.o6l (circle W.); r=o“.003 ( — with circle E.). 

Chronometer No. 1295, at 23** 15^“ chron. time, 6'^ 55™ I9".09 J- o*.oi6 slow, losing o«,ooi per hour. 

ill 17m 6‘^55™I9 *.io 


E Eridani 

W. 

7 

20 

3^ 

5- 15 

■ ■ 0. 55 

-|-0. 02 

+0.05 

+0. 10 

0.00 

4- 77 

3 

27 

23.84 

+6 55 19. 07 

0. 04 

y Hydri 


7 

20 

S3 

45-98 

— 0. 50 

+0.03 

-(-o. 86 

+0.37 

0. 00 

46.74 

3 

49 

5.76 

[19.02] 


y Eridani 


7 

20 

57 

14. 40 

-0. 55 

+0. 04 

-1-0. c6 

-f-o. 10 

0. 00 

14.05 

3 

52 

33. >6 

19. 11 

0.08 

X Tauri 

* 

7 

20 

58 

52.03 

—0. 58 

+0.04 

—0. 04 

-f 0. 10 

0. 00 

51-55 

3 

54 

10.56 

19.01 

0.02 

V Tauri 


7 

21 

I 

36.09 

-0.55 

+0.04 

— 0. 02 

-|-0. 10 

0. 00 

35.66 

3 

56 

54.68 

19.02 

0. 01 

0 1 Eridani 


7 

21 

10 

49-49 

-0.55 

+0.07 

+0.03 

+0. 10 

0. 00 

49* 14 

4 

6 

8. 17 

19. 03 

0.00 

y Tauri 

W. 

7 

21 

17 

48. 27 

-0. 55 

-1-0. II 

— 0. 06 

-(-0. 10 

0. 00 

47. 87 

4 

13 

6.84 

18.97 

0. 06 

TT’* Orionis * 

E. 

7 

21 

49 

38.05 

+0.55 

—0. 09 

— 0.02 

—0. 14 

0. 00 

38- 35 

4 

44 

57-42 

>9- 07 

0.04 

TT® Orionis ..... 


7 

21 

52 

49-01 

+0. 55 

— 0. 07 

— 0.00 

—0. 14 

0.00 

49-35 

4 

48 

8.42 

19. 07 

0. 04 

10 Camelopardalis . 
P Eridani 


7 

7 

21 

22 

57 

6 

40.59 

45-57 

+0.57 

+0.55 

—0.04 

-|-o.or 

— 0.41 
+0.03 

— 0. 28 

—0. 14 

0. 00 

0.00 

40-43 
46. 02 

4 

5 

52 

2 

59-56 
5. 02 

[19- >3] 

19.00 

0.03 

p Orionis 


7 

22 

13 

34-56 

+0.55 

+0.05 

+0.04 

—0. 14 

0.00 

35.06 

5 

8 

54-13 

19.07 

0.04 

T Orionis 


7 

22 

16 

35- 3> 

+0.55 

+0.07 

+0.03 

—0. 14 

0.00 

35- 7a 

5 

II 

54-70 

18. 98 

0.05 

1 7 Camelopardalis . 


7 

22 

23 

47.36 

+0.57 

+0, II 

—0.46 

—0.31 

0,00 

47.27 

5 

19 

6. 16 

. [18.89] 

- - 

d Orionis 

E. 

7 

22 

30 

41-47 

+0. 55 

+0. 14 

+0.01 

—0. 14 

0. 00 

42.03 

5 

26 

0.94 

18.90 

0. 12 


o*.234 (circle W.); = + o“,237 (circle E.); <: = 0®.ii8 (— with circle E.*), 

Chronometer No. 1295, at 21^ 30“* chron, lime, 6** 55™ I9".03 slow, gaining o«.oo5 per hour. 

23!! 5b iga,02 



IN JAPAN, CHINA, AND THE EAST INDIES. 
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'Dwisiis of stars obscnmi at Madras^ India ^ by Lieut, Commander C, H Davis y U. S, H., to determine the coiTection of sidereal chronometer 

Negus 1254. 


Date. 


1882. 
Jan. 27 


Name of Star. 


48 Cepliei II. . 

C Arietis . . . 
u Tauri . . . 
f I’auri . . . 

( I room. 716 
17 Tauri . . . 

7/ Tauri . . . 

27 'Fauri . . , 

71 Gemiiiorum 
/£ Gcminorum 
8 Monocerotis 
23 II. Camelop. 
y ( Jcininorum 
15 Monocerotis 
e Cleminorum 
43 Camelopardalis 


W. 


Tiansit over 
mean of threads. 


A, 

21 

21 

21 

22 
22 
22 
22 
22 

o 

o 

o 


VI. 

42 

44 

55 

0 

8 

14 
17 

15 
44 

52 

54 

2 

7 

11 

13 

17 


4.09 
42. 92 

3- 51 

57. 28 

33* 93 

28. 28 

4- 44 
4 - 1.96 

23*03 
27* 13 

8 * 33 
55.86 
31-40 
6, 50 
18.18 
42.07 


a 

a 

E 


s. 

+1.07 

+0-S7 

+O.S4 

+0-SS 

+0.76 

+0.58 

+ 0.58 

+0.58 

— o. 58 
— o, 58 

— o. 54 

— 1. 20 
—o, 56 
-0.55 
— o. 58 

— o. 84 


T3 

> 

2 


s. 

+0. 56 
+0.30 
+0. 29 
+0. 29 
+ 0.40 
+0.30 
+0. 30 
+ 0.30 

+0. so 
+0. so 
+0.47 
+ 1,02 
+ 0.47 
+0. 46 
+0.48 
+0.69 


6 

I 


j. 

—3.06 
— o. 10 
+0. 06 
+0. 01 
-1.25 
-^ 0 . IS 
— o. 15 
-0. 15 

— o. 17 
— o, 17 
+0. 14 
-4. 27 
— o. 06 

+0. OS 
— O. 22 
~ 2 . 22 


O rt 

'U 


S. 

+0. 36 
+0.09 
+0.08 
+0.08 
+0. 18 
+0. 09 
+0. 09 
+0.09 

— 0. 13 
—0. 13 

— O. 12 

— o. 67 
— o. 13 

— O. 12 

— o. 13 
-o. 34 


.3 


s. 

— 0. 08 
— 0. 08 
— 0, 07 
—0. 07 
— o. 06 
— 0. 06 
—0. 06 
— 0. 05 

+0.0S 
-j"0. 06 
+0. 06 
+0, 06 
+0. 07 
+0.07 
+0. 07 
+0. 08 


Seconds of corr. j 
transiL j 

1 

R. A. 

Chron, correction. 

V. 

J. 

A. m. s. 

h. m. s. 

s. 

2. 94 

3 5 *8-45 

+5 23 [*5.51] 

• . 

43-70 

3 8 9. 00 

2$. 30 

0. 14 

4. 41 

3 '8 29. S3 

25. 12 

0. 04 

S8.14 

3 24 23.32 

25. 18 

0. 02 

33-96 

3 3* 58.89 

[24-93] 

• • 

29.04 

3 37 54-18 

25- 14 

0. 02 

S*20 

3 40 30.30 

25. 10 

0. 06 

45-73 

3 43 10. 8s 

25. 12 

0.04 

22. 70 

6 7 47. 99 

25.29 

0. 13 

26.81 

6 IS 53. os 

25- 24 

0. 08 

8.34 

6 17 33-40 

25.06 

0. 10 

50.80 

6 26 14. 93 

[24. 13] 

• - 

31*19 

6 30 56.36 

25-17 

0. 01 

6. 41 

6 34 31-34 

24-93 

0. 23 

17.80 

6 36 43- '3 

25- 33 

0. 17 

39*44 

6 41 4. 40 

[24. 96] 

• • 


= + c)".747 (circle K); a" = + o>.957 (circle VV.); c = o".ioo (+ with circle E.), 
t'hronometer No. 1254, nt 23>»33'n chron. time, 5‘> 23»“ 2SM6 + o>.022 slow, losing 0*.043 per hour. 
qI) n»i C>>23’" 2SMQ 


Transits of stars obu'iDcd at SdngapOfCy by Lieut, yohn A. Norris, U, S, N,, to determine the coirection of sidereal chronometer Negus 1295- 


Date. 


Name of Star* 


1882, 

’ Jan. 27 7 ] Eridani , , . 

e Arietis .... 
d Arietis .... 

C Arietis .... 

2 II. Camel<)p. 
f Tauri .... 
f Eridani . , . 
ji Mcn,sa' .... 
y Ilydri .... 

Er'dani . . . 
y Tauri .... 

<J Tauri .... 

V Eridani . . , 
Groom. 848 . 
fi Eridani , . . 
a Camelopardalis 
Orionis , , , . 
10 Camelopardalis 


Circle. 

No. of threads. 

Transit over 
mean of threads. 

Flexure, 

Level. 

Azimuth. | 

Aberration and | 
collimation. , 

1 

1 

Seconds of corr. 
transit. 

R. A. 

Chron. correction. 

V, 



//. 


s. 


s. 

s. 

s. 

s. 

s. 

A. 

w. 

s. 

A. 

M. 

s. 

s. 

E. 

7 

19 

55 

21. 78 

+0. 55 

— 0. 01 

+0, 08 

-0.X7 

+0. 01 

22 . 24 

2 

50 

41.15 

+6 

55 

18,91 

0. 04 


7 

19 

57 

10. 52 

+0. 55 

+0. 02 

—0.15 

—0. 18 

+0. 01 

10.77 

2 

52 

29. 66 



18. 89 

0. 02 


7 

20 

9 

35- 52 

-l-o.SS 

+0, 12 

-0. 13 

—0. 18 

+0. 01 

. 35-89 

3 

4 

54.70 



18.81 

0. 06 


7 

20 

12 

49-76 

+0.55 

+0.13 

—0. 14 

—0. 18 

+0. 01 

50.13 

3 

8 

9.00 



18.87 

0.00 


7 

20 

24 

15.66 

+0.S7 

+0. 16 

—0. 68 

—0.34 

0. 00 

15-37 

3 

19 

34. 27 



[18.90] 

• - 


7 

20 

29 

4. 07 

+0.55 

+0. 16 

-o.oS 

-0. 18 

0. 00 

4-52 

3 

24 

23. 32 



18. 80 

0. 07 


7 

20 

32 

4,28 

+0,55 

+0. 16 

+0. oS 

—0. 17 

0, 00 

4-90 

3 

27 

23.83 



18.93 

0. 06 


6 

20 

38 

58-97 

+0* 54 

+0. IS 

+2. OS 

-0. 88 

0. 00 

00 

d 

3 

34 

18. 92 



[18.09] 

• • 

E. 

7 

20 

53 

45-57 

+0.50 

+0, II 

+1.49 

1 

0 

i.n. 

0. 00 

47.02 

3 

49 

5.68 



[18.66] 

- * 

W. 

7 

21 

10 

49. 71 

“0-55 

—0.09 

+0. 06 

+0.13 

0. 00 

49. 26 

4 

6 

8. 16 



18.90 

0. 03 


7 

21 

17 

48-72 

“0. 55 

—0. 16 

—0. II 

+0. 13 

0. 00 

48.03 

4 

13 

6. 83 



18.80 

0. 07 


7 

21 

20 

51-89 

-0. 55 

—0. 18 

—0. 12 

+0. 14 

0.00 

51.17 

4 

16 

9-95 



18. 78 

0. 09 


7 

21 

35 

9. 02 

-0* 55 

—0.21 

+0.04 

+0.13 

0. 00 

8.43 

4 

30 

27.31 



18. 88 

0. 01 


7 

21 

37 

47.68 

—0. 60 

— 0. 23 

— 1.63 

+0.53 

0. 00 

45- 75 

4 

33 

5.26 



[19.51] 

• * 


7 

21 

44 

19.89 

-0.5s 

— 0. 22 

+0* 03 

+0.13 

—0. 01 

19.27 

4 

39 

38. 12 



18.85 

0. 02 


7 

21 

47 

7.29 

—0. 58 

— 0. 23 

— 0. 94 

+0.32 

—0. 01 

5.85 

4 

42 

23.98 



[18, 13] 

1 - • 


7 

21 

52 

50.09 

-0.55 

—0. 22 

— 0. 01 

+0. 13 

— 0. 01 

49.43 

4 

48 

8.41 



18. 98 

0. 11 

w. 

7 

21 

57 

41.70 

-0.57 

— 0. 24 

—0. 72 

+0. 26 

—0. 01 

40.42 

4 

52 

59*54 



[19. 12 J 



,1' = +o».4D7 (cirde E.); a" = +o«4i8 (drde W.); i:=OMSi (—with drde E.). 
Chronometer No. 1*95. at o™ «'»ron. time, Gt-ss” i8‘.87 J;0..oi2 slow, gaining o*. 008 per hour, 
oh pro 6h SS™ i8'.84 
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TELEGRAPHIC DETERMINATION OF LONGITUDES 


Differences of longitude, deduced from exchanges of signals. 


Place. 

Date. 

Observer. 

Number of 
time stars. 

Position. 

Clock errois. 

Differences of 
clock errors. 

Number of 
signaLs. 

— 

Chronometer 
compai isons. 

• 






A. 


s. 

DU 

j. 


w. 

s. 

Yokohama 

May 28 , 

1881 

D. 

10 

E. 

9 

15 

46-53 

37 

44.04 

300 

I 

23.70 

Nagasaki . 

May 28 , 

18 S 1 

N. 

10 

W. 

8 

38 

2, 49 

300 

I 

23. 90 

Yokohama 

June i, 

1881 

D. 

12 

E. 

9 

15 

40.76 

37 

40.63 

300 

I 

26. 93 

Nagasaki i 

June r, 

1881 

G. 

10 

W. 

8 

38 

0 . 13 

300 

I 

27.19 

Nagasaki 

July 22 , 

1881 

D. 

10 

E. 

8 

36 

16 . 24 


39- 32 

63 

I 

37-0*1 

Wladiwostok 

July 22 , 

18 S 1 

N. 

10 

W. 

8 

45 

55-56 

9 

65 

I 

37.83 

Nagasaki 

July 23 , 

iSSi 

D. 

12 

E. 

8 

36 

1 8 . 72 


36-37 

64 

I 

34-08 

Wladiwostok 

Jiiiy 23 . 

18 SI 

N. 

16 

W. 

8 

45 

55- 09 

9 

64 

I 

34-83 

Wladiwostok 

July 17 , 

IS 81 

N. 

12 

E. 

8 

45 

58 . 86 

40 

35-70 

63 


59-73 

Shanghai 

JiJy 17 , 

1881 

G. 

9 

W. 

8 

5 

23. 16 

64 


58-33 

Wladiwostok 

July 18 . 

1881 

N. 

13 

E. 

8 

45 

58-23 

40 

35- 29 

64 

I 

0 . 46 

Shanghai 

July 18 , 

i 88 x 

G. 

9 

W. 

8 

5 

22.94 

63 


58.78 

Nagasaki 

July 19 , 

18 S 1 

D. 

12 

E. 

8 

36 

9.36 

30 

46 . 29 

63 

2 

47.00 

Shanghai 

July 19 , 

iS 8 i 

G. 

8 

\V. 

8 

5 

22, 93 

65 

2 

46. 26 

Nagasaki 

July 21 , 

1881 

D. 

10 

E. 

8 

36 

14.07 


50-43 

63 

2 

42. 70 

Shanghai 

July 21 , 

1 S 81 

G. 

10 

W. 

S 

5 

23.64 

30 

52 

2 

42 . 02 

Nagasaki 

July 26 , 

18 S 1 

D. 

II 

E. 

8 

36 

25-59 



64 

2 

32. 89 

Shanghai 

July 26 , 

18 S 1 

G. 

9 

W. 

8 

5 

25 . iS 

31 

0,41 

63 

2 

32 . 12 

Nagasaki 

July 27 , 

18 S 1 

D. 

10 

E. 

8 

36 

27.78 


1.89 

64 

2 

31-31 

Shanghai 

July 27 , 

18 S 1 

G. 

10 

W. 

8 

5 

25-89 

31 

6 s 

2 

30 . 49 

Slianglioi 

Sept. 10 , 

1 S 81 

D. 

i 

10 

E. 

8 

4 

28. 92 

13 

38.04 

57 

0 

3- 34 

Amoy 

Sept. 10 , 

1 S 81 

N. 

12 

W. 

7 

50 

50.88 

65 

0 

2.49 

Shanghai ' 

Sept. 1 1 , 

1 S 81 

D. 

10 

E. 

8 

4 

3*-25 



65 

0 

1. 91 

Amoy 

Sept. 1 1 , 

iSSi 

N. 

12 

W. 

7 

50 

5«-93 

13 

39.32 

65 

0 

1,04 

! 

Shanghai 

Sept. 14 , 

I 8 SI 

D. 

7 

E. 

8 

4 

37-59 


54.64 

6 s 

I 

23 - 30 

Hong-Kong 

Sept, 14 , 

I 8 SI 

G. 

9 

W. 

7 

36 

42.95 

27 

63 

I 

22 . II 

Shanghai 

Sept. 24 , 

IS 8 I 

D. 

9 

E. 

8 

4 

49.42 

28 

3-28 

63 

I 

14 * 43 

Hong-Kong 

Sept. 24 , 

1881 

G. 

II 

W. 

7 

36 

46.14 

65 

I 

13.42 

Amoy 

Sept. 1 . 0 , 

IS 8 I 

N. 

12 

E. 

7 

50 

50.88 



64 

1 

27.45 

Hong-Kong 

Sept. 10 , 

1881 

G. 

10 

W. 

7 

36 

41.56 

14 

9.32 

63 

I 

26. 87 

Amoy 

Sept. 1 1 , 

1881 

N. 

12 

E. 

7 

50 

51-93 



64 

1 

26.81 

Hong-Kong 

Sept. 1 1 , 

I 8 S 1 

G. 

9 

W. 

7 

46 

41.93 

14 

10.00 

63 

I 

26 . IS 

Amoy 

Sept. 12 , 

1881 

N. 

H 

E. 

7 

50 

53- 56 



65 

I 

25-51 

Hong-Kong 

Sept. 12 , 

1881 

G. 

8 

\Y. 

7 

36 

42.36 

14 

11.20 

63 

I 

24. 84 

Amoy 

Sept. 16 , 

i88i 

N. 

II 

E. 

7 

SI 

1.94 


18 . 12 

64 

I 

18,54 

Hong-Kong 

Sept. 167 

1881 

G. 

II 

W, 

7 

36 

43-72 

14 

64 

I 

17.94 


and A''. 

Differeiu'cs of 
longitiule. 

Ti 

7ti. 

s. 

;//. 

j. 

.r. 

39 

39 

7*74 

7-94 

39 

7. 84 

0. 10 

39 

39 

7- 55 

7. 82 

39 

7- 6i) 

0, 13 



39 

7. 77 

0. 12 

8 

8 

2. 28 

1.49 

S 

I.Sy 

0. 39 

8 

8 

2. 29 

1.54 

8 

1. 91 

37 



S 

1.1)0 

0, 38 

41 

41 

35 - 43 
34 - 03 

41 

34 - 73 

0. 70 

41 

41 

35-75 
34 - 07 

41 

34-91 

(•) 



41 

.1-1- 82 

(') 

33 

33 

.1.1- 29 

. 52 - 55 

33 

32, 92 

37 

33 

33 

33 - 13 

32 - 45 

33 

32. 71 ) 

34 

33 

33 

3 .?- 3 " 
32. S 3 

33 

32. 92 

0 . 38 

33 

33 

33- 20 
.33- 38 

33 

32. 79 

0,41 



33 

32-85 

<‘-37 

13 

13 

41.38 
40- S 3 

13 

40- US 

0. 42 

13 

13 

41.23 
40. 31 1 

13 

40. 80 

0-43 



13 

40.87 

0, 43 

29 

29 

17-94 

16-75 

29 

17 - 35 

‘>- 59 

29 

29 

17.71 
16. 70 

29 

17.31 

0.51 



29 

17. 28 

0-55 

15 

15 

36. 77 
36.19 

15 

36.48 

0. 29 

IS 

IS 

36.81 
36. IS 

15 

36. 48 

33 

IS 

IS 

36. 71 
36.04 

15 

36.38 

0 . 33 

IS 

15 

30, 66 
36.06 

15 

36. 3O 

0. 30 



IS 

36.42 

0.31 


Signals transmitted at Nagasaki. 
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Differences of longitude deduced from exchangees of signals — Continued. 


PlacL*. 


Manila . . . 
IltinjT Konj; 

Manila . . . 
Ilong-Koiii^ 

Manila . . . 
Ilnnjr Knn^ 


IItmy-lCon{j , . 
Cape Saint Janies 

IIon{^"Konj» . . 
Ca})e Saint Join oh 

II(jn|^-Kc)n |4 . . 
Cape Saint James 

Cape Saint Jiunt‘s 

(Jape Saint James 
Sintjapore . . . 

Cape vSaint James 
Sinjjapore . . . 

t jLpe Saint James 
Sinj^apore . . . 

Cape Siiint James 
Singapore . . . 


Sini'apore 
Madras . . 

Sintjntmre 
Madras . , 

Sinjjapnre 
Madras . . 

Singajiore 
Madras , . 

Singaj)cjre 
Madras , , 


Dale. 


Oct. 30 , 1881 
Oct. 30 , 1 88 1 

Nov. I, 1881 
Nov. I, 18 S 1 

Nov. 2 , i 8 St 
Nov. 2 , 1881 

Dec. to, 1881 
Dee. TO, 1 88 1 

Dec. ti, 1881 
Dec. II, 1881 

Dec. 12 , 1881 
Dec. 12 , 1881 

Dec. t 8 , i 88 i 
D ec. 18 , i 88 j 


Dee, 5 , 1881 
D(‘e. 5 , 1881 

Dec. 6 , 1881 
Dee. (), 1 88 1 

Dec. 12 , 1881 
Dee. 12 , i 88 i 

Jan. 20 , 1882 
Jan. 20 , 18 S 2 

Jan. 21 , 1882 
Jan. 21 , 1882 

Jan. 23 , 1882 
Jan. 23 , 1882 

Jan. 26 , 1882 
Jan. 2 O, 1882 

Jan. 27 , 1882 
Jan. 27 , 1882 



*13 • 

0 <A 


<u 

w 

6 

fe S 

^ w 

S % 
a a 

ki- 

Position. 

D, 

lo 

E. 

G. 

10 

\V. 

1 ). 

7 

K, 

(J. 

11 

W. 

D. 

10 

E. 

G. 

II 

w. 

N, 

12 

IC. 

D. 

8 

W. 

N. 

12 

K. 

I), 

10 

W. 

N. 

11 

1 C. 

D. 

8 

w. 

N. 

12 

E. 

D. 

10 

W. 

D. 

10 

1 C. 

G. 

1 

13 

w. 

D. 

10 

1 C. 

(r. 

11 

w. 

D. 

10 

IC. 

G. 

10 

w. 

D. 

(i. 

8 

8 

IC. 

w. 

N. 

i 

12 

IC. 

D. 

II 

w. 

N. 

II 

JC. 

I). 

10 

w. 

N. 

12 

IC. 

D. 

9 

w. 

N. 

12 

K. 

1 ). 

10 

vv. 

N. 

12 

K. 

D. 

12 

w. 


Clock errors. 


fi, 

8 

7 

8 
7 
S 
7 


w. 

3 40-47 
3<j 41- Os 

3 So-70 

36 40 . 28 

3 S2-0S 

36 39-58 


7 43 30. 15 
7 9 22. 41 

43 26.74 
9 24-39 

43 
9 


27.42 
20. 33 


43 31-03 
9 37.01 

9 10. 84 
55 17-75 
9 12 , S() 
55 i 7 -«S 
9 14 . dS 
55 1 S .18 
9 36.33 
SS 19-62 


SS 19- 10 

23 16 . 2 l\ 

55 19 . os 

23 17.46 

55 19-10 

23 19-85 

55 19-02 
23 24. 09 

SS 18. 84 
23 25.19 


Difleiences of 
clock cirors. 


m. s. 

27 4. 82 

27 10.48 

27 13,07 

34 3- 74 

34 2.3s 

34 1.07 

33 54-03 

13 53-09 

13 55-01 

13 56.50 

14 0. 71 

1 32 2. so 

I 32 1. 59 

» 31 59-25 
I 31 54-93 
1 3> 53-65 


j Number of 

1 signals. 

Chionoineter 

comparisons. 


A' and A". 

4 (A' + A'') 
Differences of 
longitude. 

liU 


w. 

j. 


m. 

s. 




J. 

39 

0 

pc 

00 


27 

13.69 





37 

0 

8. 08 


27 

12 . 90 


27 

13-30 

0.39 

65 

0 

3-27 


27 

13 - 75 





65 

0 

2-47 


27 

12. 95 


27 

13-35 

0. 40 

64 

+ 0 

0-74 


27 

13. 81 





65 

— 0 

0. 03 


27 

13. 04 , 


27 

13.42 

0.36 









13-36 

”^ 0. 38 

62 1 

5 

42. 82 


28 

20. 92 





65 

5 

41.84 


28 

21. 90 


28 

21.41 

0.49 

65 

5 

41.49 


28 

20. 86 





62 

*5 

40.51 


28 

21. 84 


28 

21 . 3 s 

0.49 

61 

5 

40. 18 


28 

20. 89 





62 

5 

39 - 13 


28 

21.94 


28 

21,41 

0, 52 

65 

5 

32.98 


28 

21. 04 





64 

5 

31-97 


28 

22. 05 


28 

21.54 

0. 50 








28 

21.43 

0. 50 

^>3 

I 

1.21 


12 

51.88 





25 

I 

0 - 33 


12 

52.76 


12 

52.32 

0.44 

65 

I 

2.93 


12 

52. 08 





63 

I 

2. 08 


12 

52-93 


12 

52 - SO 

0,42 

^^3 

I 

4.38 


12 

52. 12 






I 

3-59 


12 

52. 91 


12 

52 . 52 

0 . 40 

65 

I 

14.78 


12 

51-93 





65 

1 

iJ -93 


12 

52. 78 


12 

52.36 

0, 42 








12 

52.42 

0 . 42 

61 

2 

21 . 92 

I 

34 

24. 78 





6 s 

2 

23 . 69 

I 

34 

26 . SS 

I 

34 

24. 66 

0 . 87 

63 

2 

23 - 05 

I 

34 

24 . 64 





65 

2 

24.88 

I 

34 

26.47 

1 

34 

25.55 

0 . 91 

62 

2 

25.48 

I 

34 

24-73 











I 

34 

25.60 

0 . 87 

65 

2 

27 . 22 

1 

34 

26.47 





65 

2 

29.78 

I 

34 

24 - 71 



t 

1 


65 

2 

31.69 

I 

34 

26 . 62 

I 

34 

25.66 ' 

0 . 95 

63 

2 

30 . 92 

I 

34 

24.57 





04 

2 

33 . 66 

I 

34 

26.31 

I 

34 

25-44 

0. 87 







I 

34 

25-58 

0. 90 


!>«75- 


•TransmisHion time between ITung-Kong and Bolinao. 
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telegeaphio deteemination op longitudes 


Laiiiude of obsen'ins station, Yokohama, Japan, from unith telescope observations, Lieut. Commander 

C. If. Davis, U. S. N., observer. 


Date. 


1881. 
June 12 


June 13 


Number and 
catalogue. 

Apparent decli- 
nation. 

Half sum of de- _ 


Corrections. 


1 

7 '. 

clinations. 

Micrometer. 

Level. 

Ref. 






0 / // 

0 / 

/ 

1 

n 

// 

n 

0 

/ 

u 

// 

B.A.C. 5031 - 
5122 

^29 36 20. 27 

41 14 19.34 

f35 25 19.80 

+ 

4.56 1 

-2. 77 

-fO, 02 - 

f 35 

26 

21.61 

2. 00 

5031 

5130 

29 36 20. 27 

41 18 11.53 

35 27 15.90 

— 0 

50.76 

•“ 3 - 52 

—0. 02 

35 

26 

21. 60 

2. 01 

5061 

5122 

30 2 50.99 

41 14 19.34 

35 38 35-16 

—12 

11.35 

—2.26 

—0. 21 

35 

26 

21.34 

2.27 

5061 

5130 

30 2 50. 99 

41 18 11.53 

35 40 31.26 

—14 

6. 67 

—3. 02 

—0. 24 

35 

26 

31-33 

2. 28 

5098 

5122 

29 30 55-87 
41 14 ’19.34 

3S 22 37.60 

+ 3 

51. 16 

—2. 26 

+0,06 

35 

26 

26. 56 

2-95 

5098 

5130 

29 30 55-87 

41 18 n. S3 

35 24 33.70 

+ I 

55-85 

—3.02 

+0.03 

36 

26 

2(). 56 

2-95 

5287 

.5302 

43 29 6. 94 

27 13 20. 61 

35 21 13.78 

+ 5 

10.66 

-3.90 

+0.09 

35 

26 

20. (>3 

2. 98 

5319 

5385 

33 39 44.80 
36 47 36.59 

35 13 40.70 

+12 

48. 41 

—4. 28 

+U. 22 

35 

26 

25.05 

1.44 

4684 

18 59 32.77 
51 32 40, 08 

3S 16 6. 42 

+10 

12.63 

+ 5-03 

+0, 20 

35 

26 

24. 28 

<>7 

S031 

5122 

29 36 20. 48 
41 14 19, 60 

35 25 20.04 

+ 0 

56.74 

' + 8.55 

4-0. 02 

! 

1 

26 

25-35 

1-74 

5061 

5122 

30 2 51.20 

41 14 19. 60 

35 38 35-40 

—12 

21. 51 

+ 8.55 

—0. 21 

1 

1 .35 

26 

22.23 

1.38 

5031 

5130 

29 36 20. 48 
41 18 11.^8 

35 27 16.13 

— 0 

59-27 

+8 . 55 

— 0, 02 

1 

26 

35-39 

i. 7 « 

5061 

5130 

30 2 51.20 

41 18 11.78 

35 40 31.49 

—14 

17.56 

+8.55 

—0. 24 

35 

26 

22. 24 

1 >. 3 / 

5098 

Siaa 

29 30 56. 08 
41 14 19. 60 

35 22 37.84 

+ 3 

38* 73 

+8.55 

4-0. 06 

35 

26 

25, 18 

; «-57 

5098 

5130 

29 30 56.08 
41 18 II. 78 

35 24 33.93 

+ 1 

42. 72 

+ 8-55 

4-0.03 

35 

26 

25.23 

1 

I. 62 

5310 

5319 

36 58 53.83 
33 39 45.05 

35 >9 19-44 

+ 7 

2. 67 

+1.51 

40. 12 

35 

26 

33- 74 

1 «-i 3 

5310 

5432 

36 58 53-83 

34 9 37 - 31 

35 34 * 5-57 

- 7 

55-36 

+2. 52 

—0. 13 

35 

2O 

22. 60 

j 1.01 

1 

5385 

5319 

36 47 36.86 
33 39 45-05 

35 13 40.96 

+12 

34-48 

+7.04 

4-0.21 

35 

26 

22. 09 

1 0. 92 

5385 

B. A. C. 5432 

36 47 36.86 
+34 9 37-31 

+35 28 37.08 

— 2 

23-55 

- 4 - 8.05 

—0,04 

+35 

26 

*1-54! a- 07 

1 

1 
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J Altitude of ohscfvwg stuiioii, Yokohama^ yapan^ — Continued. 






— 

— - 

■ " 

- 1 





- 


1 

— 

Date. 

Number and 
catalogue. 

Apparent decli- 
nation. 

Half sum of de- 
clinations. 

C( 

Miciometer, 

n rections. 

I-evel, 

Kef. 

Latitude, 

7 ^ 

iSSi. 1 


0 

f 

n 

0 

/ 

// 

f 

// 

// 

n 

0 

y 

n 

it 

June 14 

H. A. C. 4610 

f.R. 1153 

+31 

39 

46 

8 

49. 65 

16.31 

+35 

27 

32. 98 

+ 1 

8. 05 

—•2. 01 

—0. 02 

+35 

26 

22. 90 

0. 71 


B. A. C. 4bin 

C. S. 1149 

31 

39 

S 

49 . 65 
57.42 

35 

26 

23 - 54 

+ 0 

1.20 

— 2. 01 

0. 00 

35 

26 

22. 73 

0. 88 


n. A.C. 4<'48 
4684 

iS 

SI 

59 

32 

32.90 
40. 26 

35 

16 

6. 58 

—j— 10 

17.51 

— I. 76 

+0, 21 

35 

26 

22. 54 

1. 07 

1 

S« 3 i 

5122 

29 

41 

14 

20. 69 
19.85 

35 

25 

20. 27 

+ 1 

5.93 

0. 00 

-|-o. 02 

35 

26 

26. 22 

2.61 


5031 

S130 

29 

3 (^ 

iS 

20. 69 

12. 03 

35 

27 

16. 36 

— 0 

5 °. 3 (' 

0. 00 

—0, 01 

35 

26 

25. 99 

2. 38 


5061 

1 5122 

30 

41 

2 

14 

51-41 

19. 85 

35 

38 

35.63 

1 — 12 

11.96 

0. 00 

—0. 21 

35 

26 

23 . 46 

0.15 


5061 

S130 

30 

41 

2 

18 

51.41 

12. 02 

35 

40 

31 - 72 

— 14 

1 

8.24 

0. 00 

~o, 24 

35 

26 

23.24 

, 0.37 


501J8 

5122 

29 

41 

30 

14 

56. 30 

19.85 

35 

22 

38.08 

+ 3 

47. 79 

0 . CKD 

-)-o. 06 

35 ^ 

26 

25-93 

2, 32 


5098 

SJ 3 « 

29 

41 

30 

18 

56. 30 

12. 02 

35 

24 

34. 16 

' + I 

1 

1 

51,51 

0. 00 

+0. 03 

35 

26 

25.70 

2. og 


SM<> 

lb A. (\ 5210 

18 

+52 

3 

44 

5.48 
12. 97 

+35 

1 

23 

39. 22 

1 

j + 2 

39 * 4 f) 

+2. 01 

+0.05 

+35 

26 

20.74 

2. 87 


Mean (29 determinations) 

. . . 


• 

. . . 

* • 

. . . 

. . . . 

. . . . 

+35 

26 

23.61 

±0.24 


Latitude of ohscfTing station^ Nagasaki, yapan, from zenith telescope obsenmtions, Lieut. Commandtr 

C. IL Davis, U. S. N, ohsen*er. 






( 'orrection.s. 


1 

1 


Date. 

Number and 
catalogue. 

Aiiparent decli- 
nation. 

Half sum of de- 
clinations. 

1 

Micrometer. 1 

Level. 

Ref. 

Latitude. 1 

V, 

1881. 


M / 1 / 

4 ) f It 

/ if 

1 

a 

it 

1 (.) / // 

ft 

J nly 29 

r». A, ( ’. 6223 
6218 

+24 24 3.46 

40 53 39.77 

+32 3^ 51* 

+5 47.18 

—3- 52 

-j-o. 10 

! 

1+32 44 35-38 

2. 45 


IJ. A. (’. 6223 
(’. H. 1527 

24 24 3.46 

41 7 15.49 

1 

32 45 39-48 

1 ' 

— I 4. 19 

—3. 52 

—0, 02 

j 32 44 31- 75 

I. 18 


n. A.t’. 6427 
6429 

32 25 7. 17 

33 13 45.22 

32 49 26. 20 

—4 48.77 

—2.01 

—0.07 

] 32 44 35-35 

i 

2.42 


6429 

6491 

33 13 45 - 22 
32 31 52 . 59 

32 52 48.90 

— 8 8. 29 

-9. 56 

—0. T4 

1 

1 32 44 30.91 

2. 02 


6439 

AA.t'. 6553 

33 13 45-22 
+32 19 9 - 55 

+32 46 27.38 

—I 41.08 

-9- 56 

— 0. 03 

+32 44 36-71 

1 

3 * 78 
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Latilude of obsen'ing station at Nagasaki, yaj>an, &‘c — Continued. 











Coriections. 






Date. 

Niunber and 

Apparent dccli- 

Half sum of de- 





Latitude. 

7 '. 

catalogue. 

nations. 

clinatinns. 

Miciometer. 

Level. 

Ref. 





— — - 





— 


— 




1 









0 

/ 

u 


/ 

11 

/ 

// ' 

ft 

II 

0 

I 

II 

11 

July 29 

C. S. 1605 • 

+14 

2 

49.85 

+32 

45 

50-73 

— I 

13 - <34 

—4. 02 

—0.02 

+32 

44 

33- 65 

0. 72 


U. A. C. 6697 

SI 

28 

51. 61 










6849 

38 

10 

32.41 

32 

48 

10. 48 

-3 

38.19 

—2. 2f) 

—0. 06 

32 

44 

29- 97 

2. 96 


B.A.C. 6879 

27 

25 

48.54 








July 31 

C. S. 1527 

41 

7 

16. 06 

32 

45 

40. 02 

—I 

3.01 

- 4-53 

—0. 02 

32 

44 

32- 46 

0.47 


n. A. c. 6223 

24 

24 

3-97 











6218 

40 

S 3 

40- 3 <^ 

32 

38 

52. i () 

+5 

47 - 52 

-4. 53 

+0. 10 

32 

44 

35-25 

2. 32 


6223 

24 

24 

3-97 









6427 

32 

25 

7.90 

32 

49 

26. 79 

-4 

48 - .17 

—4-27 

—0.08 

1 

32 

44 

34 - 07 

I. 14 


0429 

33 

13 

45.68 











6429 

33 

13 

45. 68 

32 

52 

49. 48 

—8 

14. II 

— 4, 02 

—0. 14 

32 

44 

31- 21 

I. 72 


6491 

32 

31 

53-28 










6429 

33 

13 

45 -Ij 8 

32 

46 

27.98 

1 -I 

48. 90 

— 4. 02 

— 0. 03 

32 

44 

35-03 

2. 10 


11 . A. C. 6553 

32 

19 

10. 29 










C. S. 1665 

14 

2 

50.48 

32 

45 

51-40 

— I 

10.34 

—8. 30 

— 0. 02 

32 

44 

.12-83 

U. lU 


1 ?. A. C’. 6697 

51 

28 

52.50 

1 

1 







Aug. I 

6218 

40 

53 

40.65 

32 

38 

52.44 

+5 

40. 50 

—0. 25 

-\-o. 10 

32 

44 

32-79 

0. 14 


6223 

24 

24 

4-23 










6427 

32 

25 

8.26 

32 

49 

27. 08 

-4 

55 - 56 

—2. 01 

—0. 08 

32 

44 

29- 43 

3. 50 


6429 

33 

13 

45-91 









6429 

33 

13 

45.91 

+32 

4 f) 

28. 28 

— I 

59 - 89 

+1.76 

— 0. 03 

+32 

44 

30- 12 

2, 81 


li.A.C. 6553 

+32 

19 

in. 65 


■ 






Mean (16 clctcrmhmtions) 

. . 


. . 

. . . 

, . 

. . . 

.... 

.... 

+32 

44 

32. 93 

.J-0.3K 


iM-titude of ohsenniij' station, Shanghai, China, from zenith telescope obscn<aiions, Lieut. Commander 

C. II. Davis^ U. S. IVi., observer. 


Date. 

Number and 
catalogue. 

Apparent cledi- 
-nation. 

Half sum of de- 
clinations. 

1881. 



0 

1 

n 

0 

/ 

II 

Aug. 16 

B. A. C. 

6534 

+31 

34 

23. 24 

+31 

19 

55.60 



6571 

31 

5 

27.95 



6810 

22 

18 

5 *^- 39 






6857 

40 

3 

16. 40 

31 

II 

3-40 



6857 

40 

3 

16.40 

31 

25 

9-47 



6866 

22 

47 

2. 54 

Aug. 19 

B. A. C. 

5828 

24 

59 

0.97 

+ 3 * 

I? 

8,00 


5847 

+37 

25 

15.04 


Corrections. 




Miciometer. 

Level. 

Ref. 

latitude. 

V. 

/ II 

fi 

11 

u / // 

0 

-S 19*55 

- 3 * 52 

—0.09 

+31 14 32.44 

2.83 

+ 3 27. 87 

“ 4. 53 

-fo, 06 

31 14 26. 80 

2.81 

—10 38.73 

— 4. 02 

— 0. 18 

31 14 26.54 

3 - 07 

2 22.21 

— 0. 25 

— |-0i 04 

+31 14 30.00 

+ 0-39 



1 >atc. 


i«8r. 


Number niul 
calalotjue. 


JAPAN, CHINA, AND THW EAHT INDIES. 
Latitude of obseming statiou, Shanghai^ Chinas — Conliniicd. 

I 

( oirecti<jns. , 


I 


Aug, 19 ' 


Aug. 2()l 


Appaienl ilecli- 
natioii. 


Half sum of dc- 
diimtions. 


Miciomcler. 



n 

/ 

// 

u 

1 

// 

/ 

// 

// 

If 

n 

t 

1 

1/ 

^534 

+31 

34 

23.82 












^>S 7 « 

31 

5 

2S. 56 

+31 

19 

56. 19 

- 5 

32- 95 

+4.02 

—0.09 +31 

M 

27. 17 

2. 44 

^>599 

37 

55 

41.06 







1 





6674 

24 

25 

49 - 25 

31 

10 

45 - 16 

+ 3 

47-09 

— 0. 88 

+0, 06 ' 

31 

14 

31-43 1 

1 

1.82 

C744 

17 

12 

23 - 75 












07 S 4 

45 

14 

58-59 

31 

13 

41.17 

+ 

55-00 

— 6. 04 

-|-0. 02 1 

1 

3 ' 

14 

.30- IS 

1 

n. 54 

6810 

22 

iS 

5 f‘- 97 












; (■•«57 

40 

3 

17.18 

31 

II 

4. 08 

+ 3 

25. Cm 

— 1. 01 

-|“0. 06 

1 

3 * 

14 

2«. 73 

0. 88 

C'«S 7 

40 

3 

17. 18 










i 


6866 

22 

47 

3.21 

31 

25 

10. 20 

—10 

39. 96 

-I* 51 

— 0. i8 1 

3 » 

14 

2S.SS i 

1 

I. 06 

56^7 

13 

28 

18.88 










1 


5776 

48 

s« 

21.58 

31 

13 

20. 23 

+ I 

8. 83 

+ T. or 

-f-o. 02 


14 

30. oy 

0. 48 

1 5828 

2^1 

59 

1. 07 












5«47 

37 

25 

15-15 

31 

12 

8. II 

-1- 2 

22. 68 

—0. 75 

+0.04 

31 

14 

30. <i« 

0.47 

6744 

17 

13 

23 - 93 












fi7S4 

•15 

14 

58.85 

31 

13 

41-39 

H- 0 

47- 7 « 

+0. 25 

1-0. 01 

3 * 

^4 

29- -13 ' 

1 

! 0. 18 

07 S« 

25 

29 

37 - 










1 


6771 

37 

4 

2^.90 

31 

17 

I. 26 

— 2 

30. 40 

— 1. 26 

--0. (L| 

1 


14 

29 -. 5 fi j 

j 0-05 

6810 

22 

18 

51. 16 












6857 

40 

3 

17.44 

31 

II 

4 - 30 

+ 3 

25.64 

+U. 12 

06 

31 

^4 

30. 12 

0.51 

6X57 

AO 

3 

17. 4^1 












r>xc6 

22 

47 

3-33 

31 

25 

10. j8 

—in 

41.27 

— 2. f)l 

0. 18 

1 

31 

H 

26. 92 

2,69 

<'9«S 

35 

39 

5- 55 












6940 

26 

33 

29 . 54 

31 

6 

17-54 

+ S 

14.41 

+ 0-75 

+0. 14 

31 

14 

33.84 

3.23 

f'QiS 

35 

39 

5-55 












IJ. A. C. 6943 

+26 

27 

3«.52 

+31 

3 

22. 04 

+ 11 

9. so 

+ 0.75 

4 ". 19 

+31 

M 

32.48 

2. 87 

Mean (17 detenu inalions) 

. . . 

• * 


. . . 

. . . 

. • . 

... 


+31 

14 

29. 61 

+0. 32 


Level. 


LaliLudc. 


Ref. I 


(51 


Latitude of obsennn^ station^ Amoy, China, from zenith telescope okentations, Lieut. J'. A. Noiris, U. S. N., 

obsen'cr. 


Number and 
aitalogue. 

Apparent decli- 
nation. 

1 ) / fi 

Half sum of de- 
clinations. 

0 / // 

(\ 

Micrometer. 

/ // 

)rreclions. 

Level. 

ft 

Ref. 

tf 

Latitude. 

U / If 

B. A, C. 5900 

5931 

+20 ii 11.78 
28 29 SS-2S 

+24 20 33*52 

+ 5 58- 7« 

9 

c 

1 

-|-0. 10 

+24 26 31.97 

606S 

6142 

40 2 10. 59 

8 43 23.15 

24 22 46. 87 

+ 3 44- oC 

“1“ I • 60 

+0.07 

24 26 32. 60 

7061 

B.A.C, 7088 

38 3 26. 07 

+10 54 21.99 

+24 28 54. 03 

— 2 33-09 

+16. 00 

—0.05 

+24 26 36. 89 


1881. 
Aug. 29 
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TELBG^EAPHIG DETERMINATION OP LONGITUDES 

LalUutk of observing station, Amoy, China, ^c. — Continued. 


Date. 

Number and 
catalogue. 

Apparent decli- 
nation. 

1881 . 


0 

/ 

u 

Aug. 29 

7290 

-}-44 

0 

54-92 


7318 

5 

2 

13 - 53 


7410 

23 

21 

44 . 22 


7444 

25 

40 

13- 34 


7S21 

39 

53 

10 . 85 


7561 

9 

20 

13- 71 


B. A. C. 7607 

29 

37 

40 . 33 


C. S. 1957 

19 

i 6 

35-72 


B.A.C. 7607 

29 

37 

40- 33 


C. S. 1961 

19 

6 

53 - 98 


B. A.C. 7693 

28 

23 

36. 89 


7733 

20 

24 

3- 97 

Aug. 30 

5900 

20 

II 

11.86 


5931 

28 

29 

55-32 


5967 

24 

23 

8 . 05 


5999 

24 

37 

44 . 41 


6068 

40 

2 

10 . 70 


B. A. C. 6142 

8 

43 

23 - 23 


C. S. 1614 

20 

40 

13. 86 


B. A. C. 6547 

28 

26 

51-79 


6574 

21 

21 

38.21 


6690 

27 

43 

0. 24 


6771 

i 37 

4 

27. 12 

: 6789 

i II 

1 

31 

35-37 

7061 

1 38 

3 

26.31 

1 7088 

, 10 

54 

22. 12 

1 7103 

84 

SI 

3- 72 

j 7121 

14 

II 

19. 04 

; 7149 


29 

58. 60 


7204 

33 

31 

58 . 80 

Sept. 20 

6574 

21 

21 

40. 26 


6690 

1 27 

43 

2. 90 

Sept 21 

6574 

1 21 

21 

40- 33 


6690 

27 

43 

2. 98 


6771 

37 

4 

30. 66 


6789 

11 

31 

37. 26 


7290 

44 

I 

0.51 


7318 

5 

2 

15.40 


7521 

39 

S3 

16.63 


B.A.C. 7561 

+ 9 

20 

16. 12 


Half sum of de- 
clinations. 


0 t It 

-24 31 34- 22 
24 30 58.78 
24 3^ 42* 2S 
24 27 8. 02 

24 22 17.16 
24 23 50.43 

24 20 33.59 
24 30 26. 23 
24 22 46. 96 


Corrections. 


Miciomcter. 

/ II 

— 5 2. 13 

— 4 33-69 

—10 7 - 39 

— o 30. 09 

4 ig. 68 

+ 2 43-30 
+ 6 1. 25 

— 3 52- 37 
+ 3 46- 67 


24 33 32. 82 1 — 6 58. 27 


24 32 19. 22 

24 18 1.24 

24 28 54.22 
24 31 11.38 
24 30 57.20 
24 32 21.58 
24 32 21. 66 
24 18 3. 96 


— s 43-04 

-j- 8 28. 81 

— 2 12. 72 

- 4 39 - 77 

— 4 18.41 

- S 47 - 13 

- S 46. 07 
+ 8 29. 74 


24 31 37 - 96 i - S 3-78 


+24 36 46.38 


—10 10. 79 


Level. 

n 

+ 0-53 

-fii. 10 

O. 00 

— 3-41 

— 3-41 

+ 1.05 

— 2. 13 

+ 0.96 

— 2.50 

— 0.21 

— I. 28 

+ 2* 14 

— 9. 18 
+ I. 60 

— 5-17 

— O. II 

0.51 

“ 2. 13 


Ref. 

n 

— O. 10 

— o. 08 

— O. 20 

— O. 01 

-fo. 07 

+0- 05 

-fo. 10 

— 0.07 

+0.07 

— O. II 

— o. 10 

+0.17 

— o. 04 

— o. 09 

—0.07 

— O. 10 

— O. 10 

+0.17 


I^alitudc. 


II / // 


- 1.49 

4- 0. 21 I — O. 20 


1+24 26 32. 52 
24 26 3(). 1 1 
24 26 34. 69 
24 26 34. 51 
24 26 33. 50 j 
24 26 34. 83 
24 26 32. 81 
24 26 34.75 
24 26 31.20 
24 26 34.23 
24 26 34. 80 
24 26 32. 36 
24 26 32. 28 
24 26 33. 12 
24 26 33.55 
24 26 34. 24 
24 26 34.98 j 

i 

24 26 31. 74 j 
24 26 33.59 • 
1+24 26 35.60 


1.30 

2. 39 

o. 87 
o. 69 
o. 32 

1. 01 

1.01 

0- 93 

2. 62 

0.41 
^o. 98 
1.46 

1- S 4 
0. 70 

0.27 

0. 42 

1. 16 

2. 08 

1-23 

1.78 


!■ 

I' 
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IN JAPAN, CHINA, AND THE EAST INDIES. 


Lutitiide of observwg station ^ Amoy^ China, C^c, — Continued. 


1 )ate. 


iSSi. 
Sept. 21 


Sc])t. 22 


Numlicr and 
catalo^iue. 

Apparent decli- 
naticni. 

l-Talf sum of de- 
clinations. 


n 

/ 

n 

u 

/ 

// 

H. A. C. 7607 

C. S. 1957 

+29 

ly 

37 

16 

45-25 

39-51 

+24 

27 

12.38 

13. A. C. 7607 
C. S. 1961 

29 

19 

37 

6 

45- 25 

57- 7« 

24 

22 

21.52 

B. A. C. 7777 
7796 

37 

11 

9 

36 

54- 73 
51.09 

24 

23 

22. 91 

7S80 

7(><)8 

39 

10 

I 

13 

38. 41 

7-49 

24 

37 

22. 95 

7149 

7204 

IS 

33 

30 

32 

J-35 
0. 30 

24 

31 

0. S2 

7290 

13. A. C. 73 iS 

44 

+ S 

1 

2 

0. 72 

«5-47 

+24 

31 

38- 10 

Moan (29 dolerininiilions) 


. . 

. , 

. . . 


Correctiorih. 


M icromelei . 

Level. 1 

/ // 

1 

if 

0 

1 

+ 2. 13 

+ 4 19. 13 

+ 2.45 ; 

+ 3 1"- 29 

~ 1.49 ! 

—10 45.38 

— ‘*-^5 j 

1 

— 4 27. if) 

1 

+ o- 4 « ; 

— 5 5.26 

-f- 0, So 



T.alitiuk*. 


Kef. 



// 

u / H 

// 

—0. or 

+24 26 34. 86 

I. 04 | 

-fo. 07 

24 26 34.17 

<^•35 

-f-o. of) 

24 26 31.77 

2. 05 

- -0. 2 1 

24 26 30. 51 

2. 69 

— 0. 07 

24 26 34. 07 

0. 25 

— (1. 10 

+24 2fl 33.54 

0. 28 

. . , 

+24 2() 33.82 

Ao- >9 


Latl tilde of obsen'lng station, Manila, P/iUififine Islands, from zenith telescope obsei rations, Licnt. Commander 

C TL Davis, U, S, N., obsei re i\ 












( 'orreetinns. 





Dale. 

Number and 
ratal o^uc. 

Allparent dccli- 
luUion. 

Half .sum ofde- 
cliiiatiuns. 

Micrometer. 

Level. 

Kef. 

liatitiide. 

iSSr. 





// 

u 

/ 

// 

/ 


n 

H 

0 

/ 

it 

( )cl. 29 

B. A. r. 

223 

269 

-f.16 

U 

iS 

3 

22. 64 

3«-79 

+14 

41 

0. 72 

- 5 

3>-54 

8- 55 

— 0. 09 

-f-14 

35 

2.). 54 



303 

365 

5 

23 

1 

S7 

33- "2 
<11. 6a 

14 

29 

37.31 

+ 5 

54. 23 

— 9- 50 

-fo. 10 

14 

35 

22. oS 



328 

3C5 

5 

23 

I 

57 

3^-94 
41. 60 

14 

29 

40. 27 

+ 5 

52.50 

— 9- 50 

+0. 10 

14 

35 

23.37 

1 


561 

572 

10 

18 

27 

43 

S- 75 

14 

35 

22. 18 

-f- 0 

12.00 

- 8.05 

0.00 

14 

35 

26. 13 



707 

745 

19 

10 

21 

4 

23. 24 
39. 80 

14 

43 

1.52 

- 7 

24.72 

! — 10. 06 

—0. 12 

14 

35 

26. 62 



844 

S70 

II 

16 

57 

S« 

1.25 
24- 3<' 

14 

27 

42.80 

+ 7 

49-51 

— 9- 50 

+0. 13 

14 

35 

22. 88 

Nov. 2 


36 

170 

8 

+20 

10 

47 

7. 66 

39-11 

16 

28 

5.3-38 

+ 6 

34-30 

— 6.39 

-j-O. 1 1 

H 

35 

21.50 

Nov. 3 


7832 

7923 

— 0 

+29 

37 

3^i 

14.40 

33-53 

14 

29 

39- 5<’ 

-f 5 

49. 86 

— 7. 04 

+0. 10 

14 

35 

22.48 


B. A. C. 

8052 24 

8127 + 4 

5f> 

44 

9-97 

24.67 

+14 

47 

17.32 

—II 

1 

41.65 j 

- 8.55 

-* 0. 20 

+14 

35 

26.92 


7'. 


3- 23 

1.69 

0.40 

2. 36 
2. 85 

0. 89 
2. 27 

1. 29 

3* 15 
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TELEGRAPH 10 DETERMINATIOlir OP LONGITUDES. 


Latiiudi' of observing siaiion, Manila, Philipfine Islands, Ooiitmucd. 


Date. 

Number and 

Apparent dech- | 

Half sum of de- 

Corrections. 


Latitude. 

V, 

catalogue. 

nation. 

clinationb. 

Micrometer. 

Level. 

Ref. 



1881. 


0 / /t 

0 / n 

/ II 

// 

// 

0 / H 

u 

Nov. 3 

B. A. C. 36 
170 

-|- 8 10 7. 66 

20 47 39-17 

+14 28 53.42 

+ 6 38.47 

- 7.79 

+0. II 

+14 35 24.21 

0.44 


303 

3^5 

S I 32- 92 
23 57 42.0s 

14 29 37.48 

1 

+ 5 52. 70 

- 5. 78 

-fo. 10 

14 35 24. 50 

73 


328 

B. A. C. 36s 

S I 38-83 
+23 57 43.05 

1 

j+14 29 40.44 

+ 5 49- 52 

+ 6.04 

-f-o. 10 

■ 4-14 35 24.02 

0. 25 


Mean (12 determinations) . . 

• 



. . . . 

. . . . 

+14 35 23.77 

J-0.4U 


Latitude of observing station, Hong-Kong, China, from zenith telescope ohsenmtions, Luut. John A. Mot sis 

U. S. N,^ observer. 


j . I Number and ' Apparent decli- 
1 catalotrue. nation. 




i88i. 


I 


Dec. i8 


Dec. 19 


1 

0 

/ 

u 

269 1- 

4-13 

3 

38-41 

285 

31 

10 

28. 19 

348 

20 

24 

36. 82 

365 

23 

57 

44. 06 

401 

28 

7 

29.23 

439 

16 

28 

15-74 

556 

21 

41 

29.74 

581 

23 

0 

4.45 

556 

21 

41 

29.71 

S8i 

23 

0 

4.42 

556 

21 

41 

29. 71 

593 

23 

I 

21.36 

556 

21 

41 

29.71 

648 

22 

54 

23- 56 

102 

IS 

47 

45 - 12 

109 

29 

6 

18. 07 

170 

20 

47 

39. 56 

178 

23 

59 

8.48 

269 

13 

3 

38.06 

285 

31 

10 

28. 18 

348 

20 

24 

36. 62 

365 

23 

57 

43 - 95 

401 

28 

7 

29. 23 

• 439 

+16 

28 

15-51 


Half sum of de- 
cimations. 


O t n 


+22 7 3 - 30 


22 

II 

10.44 

22 

17 

52-48 

22 

20 

47. 10 

22 

20 

47.06 

22 

21 

25-54 

22 

17 

56.64 

22 

27 

1.60 

22 

23 

24. 02 

22 

7 

3. 12 

22 

II 

10. 28 

4-22 

17 

52.37 


Correclions. 







- 

J latitude. 

7'. 

Micrometer. 

r,evel. 

Ref. 



/ n 

II 

n 

/ II 

II 

+ 9 51-25 

-|-o. 16 

-1-0. 17 

-|-22 iCi 54. SH 

3-31 

+ 5 47- 16 

0. 00 

-f-o. 10 

22 if) 57. 70 

.19 

— 0 55. 64 

+1..39 

— 0. 01 

22 16 58.22 

0. 03 

- 3 50.38 

+2. 24 

— 0. 06 

22 16 58. 90 

0. 71 

— 3 46. 70 

+0.27 

— 0 . (j6 

22 17 0.5/ 

2.3« 

- 4 25.93 

+0.27 

—0. 08 

22 16 59. 80 

I, 61 

- 0 57-33 

+0. 27 

—0. 02 

1 

22 16 59. 56 

1*37 
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—0. 17 

22 17 0.17 
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— 1. 60 

—0, II 

22 16 59. 25 
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+ 9 50- 73 

+1.76 

+0.17 
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—3-84 

-f-o. 10 

22 16 55. 52 

2. 67 

— 0 49. 87 

—4-27 

—0. 01 

-|-22 16 58. 22 
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Latitutk of observing station ^ IIong-Korigy China^ — Cuntiniicd. 


n.iic. 
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I )ee. 
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catalogue. 
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5Si 

55^> 
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34« 
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.-jo I 
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593 
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B.A.C. 648 
Mean (26*(letcrminiili()n.s) 

BJ75 1) 


. (Iccli. 
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22 

16 
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22 

21 
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22 
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16 
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L^uitude of observing siat, on. Cafe Saint James, Cochin China, from zenith Ulccofe observations, Lieut. Com- 

. TJ TT AT 






Corrections. 




Dale, 
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Apparent decli- 

Half sum of dec- 



— 

I .iililude. 

T’. 
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I.ahtui^c of ohservin^ station^ Singajfore^Jrotn zenith iekscofe obsenmlions^ Liviit, John A. Norris^ U. S. A^., 

obsen'er. 
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TELEGEAPmC DETERMINATION OF LONOITUDBS 


EECAPITULATION OF RESULTS. 

SINGAPORE. 

The latitude of tlie Singapore station, as determined from twont}' observations of 

pairs of stsu’s, is N. i° 13''. lo. ii. m. «. 

The longitude of the Madras station 5 20 59.42 

Telegraphic difference of longitude between the Madras and Singapore 

stations i 34 25.58 

Longitude of the Singapore .station 6 55 25.00 

To reduce the position of the station to the positions of ueighboriiig landmarks the 
following corrections are necessary: For the center of the cathedral tower, -(- to 
the latitude and — 0^.27 to the longitude; for tlio flagstaff in Fort Canning, +2o".6 to 
the latitude and — P.50 to the longitude; for the old observation spot in Fort Fuller- 
ton, — 1".7 to the latitude and — o".oi to the longitude. 

Applying these corrections, wo have — 


1 

f Lat. N. 

1° 

17' 

32".8 

Center of Cathedral Tower , 

< Lon. 

6‘’ 

55 ™ 

24 “.73 

1 

( Or in a.ro. 

103° 

51' 

io ".95 


{ Lat. N. 

1° 

17' 

33"-7 

Flagstaff, Fort Canning 

< Lon. 

6’' 

55 ’" 

23 ".50 


( Or in arc 

103*" 

50' 

5 2". 5 


^ Lat. N. 

1° 

1/ 

ii".4 

Old observation spot, Fort Fullerton. . 

} Lon. 

6’‘ 

55 ’" 

24 *'■99 


( Or in arc 

103° 

51' 

r 4".85 


Notk. — In a recent nninbor of the Astrononiische Nachrichten, Dr. Ondcmaiis states the 
results of his raoasuroniont in July, 1871, between Singapore and Madras, as placing the ilagstaif 
in Port Canning i'' 34'" 23“.36 oast of the Transit Circle at Madras, with an average wave and 
arniatni'e time of o“.s6. When this inoasuroinont was made the Port Canning flagatalf was 72 feet 
N., 11° is' W. of its present position; making the new flagstaff, by Dr. Oudcmaii’s measnrciiH'.nt, 
i'> 34"‘ 23“.37 east of the Madras meridian. This differs o".7i from our moasuroment of 1881, when 
the wave and armature time was found to be o'.po. These discrepancies, may be accounted for as 
follows: In tlio measurement of 1871 no chronographs were used, the observations being made by 
eye and ear witliout any opportunity of dotonniuing the imrsonal equation of the observers, and 
the chronometers were carried every night for comparison from the observatory at cither end of 
the lino to the telegraph office, a distance of four miles at Madras and about three-quarters of a 
mile at Singapore. In the measurement by Lionteuant-Oommander Davis and Lieutenant Norris 
in i88i, the transits of stars as well as time-signals wore recorded on chronographs and the chro- 
nometers were never moved fi'om their places, the observatories at Singapore and Madras being in 
telegraphic communication with each other. Moreover, the personal equation between Lioutonant- 
Gonimander Davis and Lieutenant Norris after repeated trials has been proved to be less tlian o“.io. 

The greater wave and armature time of 1881 is to be accounted for by the use of 
condensers between the observatories and the cable, and by less battery power being 
used than in 1871. 
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DATA VIA. 

The tologvjipliic cliifevoiico of longitude between the time-ball station at g, 

Batavia and the Grovernment Flagstafi’ at Singapond o 1 1 50.98 

Correction to reduce the longitude of the flagstaff to its pro.sent po.sition. o o 0.0 1 

o II 50.97 

Longitude of Fort Canning flagstaff 6 55 23.50 

Longitude of time-ball station 7 7 ^ 4-47 

{ Lat. 6° 7' 40". I 

Observatory, tinie-ba.ll station. .) i^on. K. 7'' 7"' 14 '*.47 

(Or in arc 106” 48' 37".05 
OAPE ST. JAMES. 


The latitude of the Cape St. Janies station, as deduced from sixteen observations 
of pairs of stars, is N. lo"^ 20' 37”-'^9' 

Telegraphic diflbronco of longitinle between the Singapore and Capo St. 


Janies stations o 12 52.42 

Longitude of the Singapore station 6 55 25.00 

Longitude of the t)ape St. James station 7 8 17.42 


To reduce the position of the station to that of tho light-house, a, correction of 
— .!l6".6 to tho latitude and +2". 24 to tho longitude is required. 

Appl}'ing these corrections, tho results are — 

( Lat. N. lo*^ 19' 5 i". 29 
Ca]io St. iJaines Light-nouse... ) Lon. K. 7’' 8"' 19 ".66 

( Or in arc 107'’ 4^ 54".9 

I10N(5-K0N(}. 

'rite latitude of the Ilong-Kong station, deduced from twenty-six observations of 
jiairs of stars, is N 22*^ 16' 58". 19. 

Telograjiliic difference of longitude between tho Capo St. Janies and 1,. 


ITong-Kong stations o 28 21.43 

Longitude of tho Capo St. James station 7 8 17.42 

Longitude of tho IIong-Kong station 7 36 38.85 


To reduce this position to that of tho cathedral a correction of —s''-7 to the latitude 
jiikI — o".75 to tho longitude of tho station is required. 

‘ van liot LiMigtevoraohil van Hal avia on Singapore door l')r. .T 0 . OudemaiiH. Hatavia, 1874, 

-'Netliorlaiula TTytlrograpliic Ollloo. 

‘Astmining the dittoronoo of lougitudo botweou tho obaiTvatory at Saigon and Capo St. JainoH Liglit-TIoiiHO, 
as didorminod by Kroneb Hnrvoyoi*a, 31", to bo correct, this plaooH tlio observatory at Saigon in longitude 7'* 6»‘ 48".66 
or in nro loO'* 42' 10''. 
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Applying these corrections, the result is — 

(LalN. 22° i 6 ' 52".49 

Catheflral tower ) Lon. E. 7’’ 36'" 3S''.io 

( Or in arc 1 14° 9' 31 ".5 

MANILA. 

The latitude of the Manila station as- determined fron\ twelve obscrvalions of 
pairs of stars is 14° 35' 23^.77. 

Telegraphic difference of longitude between the Hong- Kong and Manila j,. 


stations o 27 13.36 

Longitude of the Hong-Kong station 7 3^ 

Longitude of the Manila station : 8 3 52.21 


To reduce this position to that of the cathedral a correction of 6^.9 lo t.Iie 
latitude and +o".2i to the longitude is required. 

Applying these corrections, the result is — 

(Lat. N. 14° 35' 3 o".67 

Dome of cathedral / Lon. E. 8'* 3“ 5 2 ".21 

( Or in arc 120° 58' 3''. 15 

AMOY. 

Tlio latitude of the Amoy station as deduced from twenty-nine observations of 
pairs of stars is N. 24° 26 ' 33". 82. 

Telegraphic difference of longitude between the Hong-Kong and Amoy 1,. 


stations o 15 36.42 

Longitude of the Hong-Kong station 7 36 38.85 

Longitude of the Amoy station 7 52 15.27 


To reduce the position of the station to that of the Ku-lang-sou signal staff a 
correction of +1 1".84 to the latitude and -|-o".97 to the longitude is required. 
Applying these corrections, the result is — 

f Lat. N. 24° 26' 45". 66 

Ku-lang-seu I. signal-staff ) Lon. E. 7’' 52™ 16 ".24 

\ Or in arc 118° 4' 3^.6 

SHANGHAI. 

The latitude of the Shanghai station as deduced from sovonteeu observations of 
pairs of stars is N. 31° 14' 29".6[. 
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'rdoffi-aphic diiroroncu of longitude between the Hong-Koiig and Sluing- «. 


lull Hfcations o 29 17.28 

liongitude of the Ilong-Kong station 7 3 ^ 38-85 

Ijongitndo of the Slmngliai station 8 5 56 - *3 

nillbroiico of longitude between the Amoy and Shanghai stations o 13 40.87 

Longitude of the Amoy station 7 5^ 15-27 

Longitude of the Shanghai station 8 5 56.14 


'^Po I’oduc.o tlui position of the station to that of the English consulate flagstaff a 
c.omitition of + u".7 to the latitude and — o".49 to the longitude is required. 
Aiqilying those corrections, the result is — 

fLat. N. 31° 14' 4 i"- 3 i 

English consulate flagstaff ) Lon. E. 8** 5'" 55 "-^S 

f Or in arc 121° 28' 54". 75 


NAGASAKI. 


fl’lio hilitudo of the Nagasaki station as deduced from sixteen observations of pairs 


of Stars is N. 32'’ qV 32".93. 

'rolegraphii! difleronco of longitude between the Shanghai and Nagasaki 

stations 

Ijonuritudu of the Shanghai station 

Loiififitiulo of tlio NiVfjfiisJild stjition 


ll. HI. H. 

o 33 32.85 
8 5 56.14 


8 39 28.99 


' 1 \* reduco tho position of the station to tluit of the angle of tlio sea-wall at the 
northern c.ornor of tho cnstom-bouso a correction of i ".7 to the latitude and — o “.37 
to tho hnigitudo is required. 

Annlving these corrections, tho I’osult is 
' ^ ^ ( Lat. N. 32° 44 34 -63 

Angle of sea-wall at northern corner of ciistoni-hoiiaeL . ) Lon. E. S'* 39"' 28 “.62 

( Or in arc 122° 52' g''.^ 


YOKOHAMA. 

d'ho latitude ol’ ihe Yokohama station as deduced from twenty observations of 
jiairs of stars is N. 35° 26' 23".6i. 

fl\do<mu)liic dilferonco of longitude between the Yokohama and Nagasaki , 

h o 39 7.77 

hjiilllOllS - -- -- -- -- -- -- -- 8^028 OQ 

Longitude of tho Nagasaki station - 


Longitude of tho Yokohama station. 


9 18 36.76 

■ .Tho«l«orv.Uion h^oU; of tho longitudeof Miuage Point 

jyiiJ 24 ", 84 j or in uro 51' 13". 
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To reduce the position of the station to that of the flagstaif of the English naval 
storehouse a correction of + io".5 to the latitude and-t-o". 14 to the loiigitudo is 
required. 

Applying these corrections, the result is — 

f Lat. N. 35° 26' 24". 1 1 

Flagstaff of English naval storehouse. .) Lon. E. q’* 18'" 36 ".90 

I Or in arc 139° 39' i3"-5 

WLADIWOSTOK. 

Tlie latitude of the Wladiwostok station, as determined by Colonel Scharnlu)rst, 


is N. 43° 6' 51". 

Telegraphic difference of longitude between the Wladiwostok and Naga- 1,, 

saki stations ° ^ ^ •9'^ 

Longitude of the Nagasaki station ^ 39 28.99 

Longitude of the Wladiwostok station 47 30-^9 

Telegraphic difference of longitude between the Shanghai and Wladi- 
wostok stfitions ® 41 34-b2 

Longitude of Shanghai station 8 5 56.14 

Longitude of Wladiwostok station.. 8 47 30.96 

Mean result for Wladiwostok station 8 47 3092 

Longitude of Wladiwostok station as determined by Colonel Scharnhorst . 8 47 31.31 

Difference between result of ineasureinonts by Siberia and by 

India o ° 039 
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TAHLK OF CORRECTIONS TO BE APPLIED TO 'I’HE SECONDARY MERIDIANS 
ADOPTED HY THE BRITISH HYDROGRAPHIC OFFICE IN JAVA, CHINA, AND 
JAPAN SEAS. 


Place. 

Longitude 

adopted. 


Corrected longi- 
tude. 

Correction.. 


0 

/ 

// 

0 

/ 

n 

ft 

Batavia (Observatory) 

io6 

48 

7 

106 

48 

37 

+3° 

Singapore (Fort Fullerton) 

103 

s* 

18 

103 

SI 

IS 

- 3 

Manila (Cathedral) 

120 

58 

8 

120 

58 

3 

- s 

Hong-Koiig (Cathedral) 

II4 

9 

38 

114 

9 

3 ^- 5 

- 6.S 

Shanghai (British Consulate Flagstaff) . 

I2I 

28 

26 

121 

28 

55 

+ 29 

Nagasaki (Minage Point) 

129 

51 

13 

129 

51 

*3 

0. 0 

Yokohama (Hospital Square) 

139 

3S 

43 

^39 

39 

13 * 5 

+30- s 


9375 10 ° 




